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Quo Vadis ? 
BB asines’ aeroplanes has, in the past, been only slightly more erratic a 


business than longer-established industries, like shipbuilding. Such 

upheavals as there were could usually be ascribed to fluctuating demand, 
which naturally mirrored the joint factors of national economy and international 
tension. Aircraft manufacturers may have had to do an excessive amount of hiring 
and firing; but they have always known what next year’s product would be. 

Now there is less certainty. Excepting certain fortunate companies which have 
found a good line that the whole world wants (like the Viscount) there are very 
few airframe builders who can confidently see ahead further than eighteen months. 

Commercial transports represent the only field in which there is a measure of 
long-term stability. Britain has been most successful in selling various kinds of 
airliners—even inside the U.S.A. Having left the field of the long-range, high- 
subsonic jet to America, we are out for as high a proportion of the remaining 
business—with smaller and less costly aeroplanes—as we can get. We have 
emphasized in recent issues the big business which the medium and short /medium 
transport fields offer. And such designs as the A.W.650 and Twin Pioneer 
may yet prove to be world-beaters capable of generating a great volume of 
business. 

In the field of aero engines we lead the world, and it is largely for this reason that 
we have been so successful in selling our airliners. It is a curious, and lamentable, 
fact that development of some of our most advanced and technically successful 
engines cannot be supported with public funds. 

In the sphere of private, club and executive aircraft it must be acknowledged 
that we have not done more than a fraction of the business which might have 
come our way. Apart from the specialist fields of agriculture and “aerial work”, 
in which the efforts of Capt. Percival and Austers are outstanding, we have nothing 
to match the latest products from America, or even France. It is increasingly 
apparent that the world’s industrial business is becoming concentrated in ever- 
larger units, each of which represents a market for small executive jets of the type 
already projected in the U.S.A. Britain is in a peculiarly advantageous position 
for making and marketing such aeroplanes. As for private and club machines— 
is lack of home demand perpetually to be used as an excuse for inactivity? 


New Systems 


Fighters and bombers are on the way out—so we are told, and it is no more than 
the truth. If the P.1 and the V-bombers are, in fact, to be our last manned 
weapons-systems, a number of famous British firms will have to break into quite 
new markets. Already the Hawker Siddeley Group are widening the scope of 
their activity as fast as they can. Missiles, nuclear engineering, electronics—all are 
now the concern of men who a year ago were developing aeroplanes. 

There remains the helicopter industry. Ten years ago its future was assured; 
it was a healthy infant, looking confidently to the time when its products would 
be ready to place on the market. Today the way can be seen clearly, and with 
even greater confidence, to capable and comfortable helicopters driven by turbines. 
Yet quite new devices have appeared which could make rotary wings yet another 
dead-end. Jet lift; tilting propellers; ducted fans; complex gas systems involving 
a plurality of rotors, turbines, shrouded propellers, ducting, valves and cascade 
deflectors—who knows what may be the optimum system for a given job? 

Over the whole picture is cast the shadow of the new Defence Minister, Mr. 
Duncan Sandys, who is today regarded by much of the aircraft industry as “the 
man with the axe”. Such a weapon, if it exists, has as yet performed few public 
executions; but the Minister has proclaimed his firm intention of streamlining our 
entire procurement of defence material, and it will be surprising if someone does 
not suffer in the process. Whatever happens, our aircraft industry must be enabled 
to remain, as it is today, one of our greatest assets. It employs over 250,000 work- 
people, sells over £100,000,000 of exports a year and develops ‘new techniques 
that ultimately benefit most other industries. Only one thing could utterly 
destroy it : the emigration of its future brain-power. 





FROM ALL 


Britannia in the Cold 


BRISTOL Britannia 312 G-AOVA was due back in England 
this week having completed in half the scheduled time (three 
weeks instead of six) its programme of cold-weather trials. The 
tests were based on Winnipeg. The Britannia’s behaviour appears 
to have impressed local observers; for example, although the air- 
craft had been parked one night out in the open, it was possible 
next morning to start the Proteus engines on the aircraft batteries 
alone and to fly off practically immediately. The usual Canadian 
experience of starting up piston-engined aircraft in winter is a 
four-hour warm-up with heater trucks, followed by at least 
20 minutes’ running to warm the oil to take-off temperature. 

Having completed these trials G-AOVA flew to Vancouver, 
whence on February 28 it departed for Honolulu on an attempt 
to establish, on the return flight, a record between Hawaii and 
San Francisco. As luck would have it an oil leak was encoun- 
tered 1,200 miles out, and the aircraft diverted on three engines 
to San Francisco, whither a spare engine was flown out from 
England last Friday. 


Strategic Bomber Strength 


[Ast year the U.S. Air Force received intelligence reports to 
the effect that the Soviet Union then had over a hundred 
“Bison” heavy jet bombers in service. Production of the Boeing 
B-52 was in consequence accelerated. It is now learned that 
Russia probably had no more than fifty Bisons last May, and the 
appropriation for B-52 production in the financial year starting 
next July 1 has therefore been reduced. 

At present some 150 B-52s have been delivered to the U.S.A.F. 
and 90 are servirg with two combat wings of Strategic Air Com- 
mand. There will eventually be 11 wings, each equipped with 
45 B-52s, and total production (including 101 aircraft from fiscal 
year 1958) will amount to 603. Strategic Air Command currently 
operates some 2,200 medium and heavy bombers, roughly double 
the number of aircraft in service with the corresponding sections 
of the Russian Air Force. The strength of the latter is expected 
to increase steadily to about 2,100 aircraft (Bisons, Badgers and 
Bears) by the middle of 1959; Strategic Air Command strength 
will stay roughly constant in terms of numbers of aircraft. 


Automatic Deck Landings 


[4st week Bell Aircraft Corporation publicly demonstrated 
their new automatic carrier landing system when a Douglas 
F3D Skyknight. was brought from a “gate” position some mules 
out from touch-down to a full stop on the runway without the 
pilot’s intervention. The system is shortly to be installed experi- 
mentally on a carrier for full-scale trials. 

The system incorporates a radar which assesses the position of 
the aircraft relative to a predetermined glide-path set up in a 
computer and transmits instructions to the aircraft’s autopilot 
through a data link. The pilot brings the aircraft to a “gate” 
position between two and four miles from touch-down and 
switches on the system. He has nothing more to do. The com- 
puter actually takes account of the pitching of the carrier’s deck 
and sends the aircraft round again if the attempt cannot succeed. 
The pilot takes over again to return to the “gate.” 

Ground equipment of the first installation includes a wheel- 
mounted radar scanner and a semi-mobile trailer housing com- 
puter and controls, coupled to a power supply and radi truck. 
Airborne equipment is said to consist only of a radar reflector 
we ighing three pounds. A standard I.L.S. receiver is used. So far 


FLIGHT, 8 March 1957 


QUARTERS 


over 1,200 trial landings have been made on land with a variety 
of aircraft rang:nz from large transports to jet fighters. Bell claim 
that the system would be adaptable for coupling with en route 
navigation aids to provide automatic mayen. y flight control. 
Such a ground-controlled autopilot has already been developed 
for initial interception control of the Convair F-102/F-106 fighters. 


German Gannets 


GIXTEEN Fairey Gannets (fifteen A.S.4 anti-submarine aircraft 
and one T.2 trainer) are to be supplied to the West German 
Naval Air Arm under the terms of a contract signed in Coblenz 
on February 28. The aircraft will cost about £2} million and 
deliveries will begin during the autumn. This order follows that 
for sixty-eight Hawker (Armstrong Whitworth) Sea Hawks, 
details of which were recorded last week. 


Eleven Tons Thrust 


NEW ratings announced last Monday for the de Havilland Gyron 

are 20,000 Ib thrust dry and 25,000 Ib with reheat; both exceed 
established figures for any other engine. An account of D.H. 
Engine developments begins on p. 296. 


Major R. H. Mayo 


‘THE many people in aviation who knew Major R. H. Mayo, 
O.B.E., M.A., A.M.1.Inst.C.E., F.R.Ae.S., M.Inst.T., whether 
during his memorable work on the composite aircraft or in more 
recent years as a prominent offi- 
cial in sporting flying, will be 

ieved to learn of his death, in 

ondon on February 26, at the 
age of 66. 

Educated at the Perse School 
and at Magdalene College, Cam- 
bridge, Robert Hobart Mayo very 
early showed exceptional abilities 
in mathematics and the mechani- 
cal sciences, and with an inclina- 
tion towards aeronautics. At the 
early - of 24 he was appointed 
head of the experimental depart- 
ment at the Royal Aircraft Fac- 
tory, but soon after the outbreak 
of war he sought action and 
served as an R.F.C. pilot in 
France. Not for long was he 
permitted to keep his technical 
brilliance subdued: soon he was 
brought back to serve as senior 
commander of the Testing Squadron at Martlesham, and later 
as head of the Design (Aeroplane) Section, Air Ministry. 

After the war he was a partner in a firm of consulting engineers, 
and in 1925 was appointed consulting engineer to Imperial 
Airways, becoming their technical general manager in 1936. It 
was during these inter-war years that he gained world-wide recog- 
nition as the designer of the Short-Mayo composite aircraft. Its 
bo!d principle was the mounting of a very highly loaded aircraft 
on top of another machine of comparatively light loading, and the 
release of the former in such a manner that the two components 
separated cleanly and rapidly in the vertical re The upper 
component was a Short float seaplane, powered with four Napier 





Major Mayo 


JACKAROO: The Thruxton Jackaroo, four-seater Tiger Moth conversion (described in “Flight” of November 23 last), is seen below complete 
and ready for flight. The success of the event—last weekend—may be gauged from the group on the right: (I. to r.) Mr. R. Prizeman (designer); 
Mr. J. Gobert (chief engineer); S/L. J. E. Doran Webb (managing director, Wiltshire School of Flying); and Lt-Cdr. G. P. Shea-Simmonds (test pilot). 
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Rapier engines and named Mercury; the lower was a considerably 
modified Short Empire-type flying-boat, Maia, with four Bristol 
Pegasus engines. Normal cruising speed of Mercury was about 
180 m.p.h., and a duration of over 21 hours could be achieved. 
The combination allowed the — aircraft to carry a payload 
of 1,000 Ib over a range of 3,500 mil 

After a successful first fe ech may on February 6, 1938, with 
Capt. J. Lankester Parker flying the lower component and Mr. 
H. sa Piper the upper, an Atlantic crossing was made in July of 
that year, Mercury reaching Montreal in 20 hr 20 min in the 
hands of Capt. (now A.V-M.) D. C. T. Bennett after separation 
from Maia (flown by Capt. A. S. Wilcockson) over Foynes. Sub- 
sequently Mercury made a number of other air-launched flights, 
on one of which, piloted by Bennett, it established a seaplane 
record—which still stands—from Scotland to South Africa. On 
another occasion over a ton of mail was taken: non-stop to 
Alexandria on a routine Imperial Airways flight. 

Maj. Mayo was appointed technical adviser to Imperial Air- 
ways shortly before the war. After 1945 he turned his attention 
mainly to the organizational side of aviation; the executive posts 
he held at various periods included the chairmanship of the Air 
League of the British Empire and of various R.Ae.C. committees, 
and a vice-presidency of the F.A.I. He was also a director of 
Airtech, Ltd., and Superflexit, Ltd., and acted as consultant and 
adviser to a number of firms 


Red Star Turboprop 


ONFIRMATION that a four-engined Antonov turboprop is 

soon to go into service (see “Polish Re-equipment” in these 
pages, March 1) is forthcoming from the Russian armed forces 
newspaper Red Star. The new turboprop, which is to be called 
the “Ukraine,” is said to have a high wing, to be capable of carrying 
70-80 passengers at a cruising speed of about 370 m.p.h., to be 
pressurized, and to operate at an altitude of about 30,000ft. It is 
also stated that the aircraft is capable of maintaining height on 
two engines and of taking off on three. 


P.1 News—and Views 


AN aeroplane prominently in the news last week, for both tangible 

and intangible reasons, was the English Electric P.1. A head- 
line story in a national daily gave as its “understanding” that the 
Air Ministry was about to place a £100 million order, and a news 
agency subsequently reported that an order for 350 was “unoffi- 
cially thought likely” (and suggested that the P.1 was intended 
both for day, and for night-and-all-weather, fighting). 

Earlier, the P.1 was the centre of national interest—and some 
consternation—when one of the prototypes inadvertently shattered 
with a supersonic bang a window at Southport infirmary while 
an operation was in progress. In a letter to Southport (Lancs) 
and District Hospital Management Committee, Viscount Calde- 
cote, a director of English Electric, said: “We do try to take great 
care to prevent such incidents by carrying out supersonic test 
flying at sea. Unfortunately, owing to an error of judgment which 
probab!y did not amount to more than five or ten seconds, speed 
was increased too soon, with these unfortunate results. We are 
taking steps to tighten vs still further the regulations under which 
these flights take place . 


Awards 


WARDS of the De = Richards Memorial Medal, the 
Johnston Memorial y and the Cumberbatch Trophy 
have been announced by the ¢ wid of Air Pilots and Air Naviga- 
tors. Prince Philip, Grand Master of the Guild, is to present the 
awards at a Mansion House banquet on Wednesday, April 3. 
S/L. J. S. Fifield, D.F.C., A.F.C, test pilot of the Martin- 
Baker Aircraft Co., Ltd., has been ‘& ed the Derry and 
Richards Medal (which is sponsored by the employees of the 
de Havilland Aircraft Co., Ltd.) Pd tong outstanding contribution 
to experimental and high rene 
The Johnston Memorial y; » founded in memory of S/L. 
E. L. Johnston, O.B.E., A.F.C., co-founder of the Guild, is 
awarded annually for the most outstanding feat or performance 
in aerial navigation, for the development of principles of air 
navigation, or for flights involving the development of the tech- 
nology of DSO. This it has been awarded to Capt. 
H. D.S.O., C. de G. (Belge), deputy leader and flying 
manager, oan the pilots and navigators of Hunting Aerosurveys, 
Ltd., engaged with him in the Falkland Islands and Dependencies 
aerial survey of Grahamland in 1955-56. The aircrew sharing the 
award with Capt. Saffery are Capt. C. B. Gavin-Robinson, 





ROCKETRY: The 
Quest Aviation Tri- 
dent Il intercepter is 
pictured above carry- 
ing its missile and 
with its rocket motor 
firing. The surface- 
to-air missile is Nike 
Hercules, future area- ; et 

defence weapon of s 
the U.S. Army. With 
multiple boost motors 
and large wings it 
can take a nuclear 
charge toover 
60,000ft at 70 miles 

slant range. 


A.F.C.; Pilots D. K. Banks, A.F.C., 


J. N. H. Greenshields and 
L. Terry, D.F.C.; navigators H. F. Lewis and E. G. H. Green; 
and helicopter pilots G. L. Jacques and S. A. Holdaway. 


Capts. W. B. Caldwell and E. W. Jordan and the flying staff of 
B.E.A. engaged in the development and operation of the Channel 
Islands air services up to December 31 have been awarded the 
Cumberbatch Trophy, donated by Miss Alice Cumberbatch in 
1931 “for the promotion of reliability in civil aviation.” 


Valiant-to-Valiant 


FoR several years past Flight Refuelling, Ltd., of Tarrant 
Rushton, have been developing hose-reel packs with which 
all three types of V-bomber can be converted for duty as tankers. 
In addition, all V-bombers are permanently equipped as receivers. 
Following many months’ experience with Canberras, and dry 
contacts with Valiants, it is reported that Valiant-to-Valiant trans- 
fers of fuel are shortly to take place. 


French Production Methods 


‘THE tenth Louis Blériot Lecture was due to be given yesterday, 
March 7, before the Royal Aeronautical Society. Entitled 
New Methods in Aircraft Production, the paper was by M. Paul 
Badré, production director of Ouest Aviation. 

It began with a discussion of some of the problems of series 
production of modern high-performance aircraft, and went on to 
examine such techniques as those of integral construction and 
chemical machining; examples were also given of the use of auto- 
mation in aircraft production. 

M. Badré next described a new method of making components 
from moulds, as used in the manufacture of the Vautour, and went 
on to discuss the French applications of “inside-out” jigging 
methods resembling Fairey’s envelope tooling; a French method 
for positioning ancillary equipment; and the relative assembly 
methods employed in the manufacture of aircraft and cars. 





ABOUT THE FLEET AIR ARM 


A FORTNIGHT hence—on March 22—Flight will appear as an 
enlarged special number of unusual interest, devoted to the 
Fleet Air Arm and its aircraft. Among its features will be :— 
@ The organization of the Fleet Air Arm explained and the roles of 
its various units and stations described. 
@ A first-hand account 4 methods and typical incidents in day-to-day 
carrier operations at sea. 


@ New technical Sunthienenn and techniques—e. o-. , the angled 
+ od and the steam catapult—described and explained by a specialist 
aval officer. 


@ The philosophy of Naval Air Warfare—an important study prepared 
for Flight by a senior Naval officer. 

@ Fleet Air Arm carriers and aircraft: facts and figures about current 
equipment. 


These articles will be illustrated b al pictures, the 
majority of them—hitherto unpublished—taken by Flight 
photographers on board a carrier and at Naval air stations. 
The issue will contain, in addition, its usual news features. 





. 














N page 294 of this issue we record the establishment of 
new thrust ratings for the de Havilland Gyron turbojet. 
These new DGy.2 ratings of 20,000 lb dry and 25,000 Ib 

with reheat exceed by a wide margin any thrust previously 
announced for any other engine in the world. 

A commentary on the general design philosophy of the Halford 
H.4, or Gyron, family appeared in our issue of September 9, 1955. 
This class of engine was planned specifically to meet the propul- 
sion requirements of supersonic aeroplanes and is characterized 
by a moderate pressure ratio, an exceedingly high through-put per 
unit frontal area, and relatively massive construction to with- 
stand the enormous stresses imposed by high ram-air pressures 
and temperatures. The first prototype engine ran on January 5, 
1953, and the DGy.1 rating of 15,000 Ib thrust was achieved after 
type-testing in August 1955. 

In the same month the engine first took to the air mounted in 
the lower port position on the Short Sperrin VX 158. This aero- 
plane has since conducted all the flight development of the 
Gyron, and the behaviour of the engine has been fully explored 
up to the limits imposed by the airframe. Nine Gyrons have 
been cleared for flight and two are at present engaged in flight 
trials, a second unit having been installed in the starboard 
nacelle of the Sperrin early last year. The aircraft is normally 
operated by a pilot, flight engineer and two observers, and the 
starting, handling and general behaviour of the Gyron have been 
demonstrated as exemplary. Never once has a Gyron stalled in 
the air; relight trials are progressing favourably and an indica- 
tion of acceleration is provided by the fact that it takes but three 
seconds to go from flight idling to full thrust. Engine flight hours 
exceed one hundred. 

Thrusts of the order of 20,000 Ib dry were visualized at the 
start of detail design back in 1950. The establishment of these 
ratings marks successful completion of the first stage of the 
engine’s development, and it is worth recording that the DGy.2 
figures have been attained by a unit which is fundamentally 
identical to the original engine of four years ago. 

No hint can be given of the performance now being recorded 
by later developments of the Gesen It is, however, almost a 
unique situation for an engine to available so far in advance of 
any aircraft able to take it. Such a situation is not an encouraging 
one since, for proper development, any engine—and particularly 
a supersonic engine—must have full Governmental support and 
be matched with specific aircraft designs. It has been unofficially 
suggested that the supersonic military aeroplane now being 
developed as a private venture by Hawker Aircraft is looked 
upon as a future application of this engine. And of course it is 
possible to argue that there must always be a market for the 
most powerful supersonic turbojet in the world, particularly 
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This is the first photograph to be published of a Gyron Junior on test. 
The overhead suspension is employed in all the new test cells at 
Hatfield, to which engines are brought from the Engine Company 
headquarters at Leavesden or the Engineering Division at Stag Lane. 


when, as in this case, it is in an advanced state of development. 

Gyron Junior. Virtually a two-fifths scale model of its big 

eg a ~- ~h. Junior Les been develo under contract to 

Supply since September 1954. Owing to its close 
coniierte to an existing engine, extensive “component testing 
was unnecessary and the first prototype ran as early as August 
1955. Since that date, development of the Junior has been 
outstandingly successful. Its qualities appealed to aircraft 
designers immediately and the engine has progressively tended 
to overshadow its larger ancestor owing to its more immediate 
application to existing aircraft programmes. 

No figures for thrust may yet be published, but it can be stated 
that more than one distinct type of Junior is under intensive 
development, and that trials with reheat and every other con- 
ceivable type of appurtenance (which will hereafter be discussed 
in general terms) have now reached an advanced stage. The 
first 150-hr test was run last September, and one thousand hours 
of bench running was completed by December. The engine is 
shortly to fly in a Canberra, in which it will replace first one of 
the Avons, and later both. With this aircraft the Junior’s 
performance will be explored up to very high altitudes and high 
subsonic speeds. Later the company may make use of a Javelin 
which is now being modified at the Napier Flight Development 
Establishment at ‘Leen to take twin Gyron Juniors with reheat. 

It is appropriate at this point to interject a general dissertation 
on some of the problems which a manufacturer of a supersonic 
turbojet must face. To an ever-increasing extent such com- 
panies are being required to deliver a complete installation suit- 
able for a particular type of aircraft rather than a mere engine in a 
crate. The de Havilland Engine Company, having proven the 
basic design of the Gyron/Gyron Junior family, are now heavily 
committed to investigations into intakes, nozzles, reheat systems 
and other associated devices. 

An introduction to the installation problems of supersonic 
turbojets was published in our issue for May 11 last. The intake 
design is critical to the achievement of good engine performance, 
and it may well demand a variable centre-body, auxiliary intakes 
for subsonic flight and a spilling arrangement to match the 
swallowing capacity of the engine intake. Moreover, an auto- 
matic control system is ——— to match the engine mass-flow 
ratio and Mach number und 1 conditions. 

Test techniques are particularly difficult and it is not normally 
possible to do more than investigate the tunnel performance 
of comparatively small models. The de Havilland engine- 
research equipment is being strengthened by the addition of a 
supersonic tunnel two feet —— for preliminary investigations 
at Mach 3. Extensions are also being made to the Halford gas 
dynamics laboratory at Hatfield to enable actual Gyron Juniors to 


Fully described in our 
issue of September 23, 
1955, the mighty instal- 
lation on the left is 
tailored to the require- 
ments of the Gyron in all 
its forms, some variants 
having thrusts in excess 
of the 111% tons so far 
revealed. The Detuner 
silencer is bifurcated. 
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be run at conditions appropriate to supersonic speed at sea level. 
Even on model intakes the loads are considerable, and centre- 
body spikes made of ordinary steel have been found to succumb 
to temperature and erosion after less than one hour’s running at 
Mach 1.9. 

Reheat systems—otherwise known as afterburners—have not 
been viewed with enthusiasm in this country when associated with 
subsonic aeroplanes. They do, however, make a great deal of 
sense at high supersonic speed and are certain to be widely 
employed in future military aircraft. The de Havilland Engine 
Company have an unsurpassed knowledge of the problems 
involved (on October 29, 1954, we published abstracts from a 
paper on D.H. reheat by Mr. J. L. Edwards, now assistant chief 
engineer). 

General reheat theory has now been fully established for 
engines of the Gyron type, and systems have been fully developed 
and are virtually ready for production. High-intensity systems 
have been evolved with a hack Ghost engine and, with proper 
heat-shields and correct fuel injection, reheat temperatures can 
be consistently held at 2,000 deg K. - Reheat fuel is supplied by 
an air-turbine-driven pump, and it is worth remarking that the 
total fuel flow of a reheat Gyron (Senior) may reach the awesome 
level of 12,000 gallons per hour. 

The company have also put in some three years’ active develop- 
ment in the field of supersonic nozzles. A nozzle capable of 
complete expansion over a ratio of perhaps 20:1 would be 
impossibly long and heavy, and one must accordingly choose a 
compromise intermediate value with a variable amount of con- 
vergence and divergence—and, if reheat is fitted, a variable throat 
as well. Area variation can be accomplished mechanically or 
aerodynamically and, provided the requisite efficiency can be 
achieved, one would expect the latter arrangement to be lighter. 
Ground testing of supersonic nozzles is again no easy task, 
although it is possible to reach expansion ratios up to about 7:1 
by using an engine as an ejector. 

Most modern turbojets were originally projected with the 
knowledge that the aircraft designer might require a substantial 
quantity of bleed air. Modern military aircraft frequently make 
use of blown flaps and de Havilland have removed all the thorns 
from this problem (although, of course, they cannot remove the 
attendant thrust penalty). The company have also achieved com- 
plete success with jet deflection, an arrangement first tried by the 
.G.T.E. with a Meteor, as described in our issue of March 18, 
1955. Equally encouraging results—in the writer’s experience, 
unsurpassed results—have been achieved with reverse-thrust 
mechanisms. No less than 75 per cent reverse at full thrust has 
been achieved with an installation mounted in a Venom; more- 
over, there is no time-limitation imposed on its use and no increase 
in turbine-exit temperature. Envelope size and weight of the 
device is quite acceptable and it can be cowled almost down to 
the final nozzle. 

Ghost. Production batches of Ghost 105 turbojets are being 
supplied for the tail-end of Sea Venom production. It is possible 
to deduce that this engine is, in fact, fitted to the Sea Venom 
FAW.22 which is progressively replacing the Mk 21 with Fleet 
Air Arm squadrons. 

The new Ghost operates at increased temperatures by virtue of 
its hollow turbine-nozzle guide vanes cooled by compressor- 
bleed air, a new design of fully floating box-type discharge nozzle, 
and turbine blades of Nimonic 95 with pinned root serrations. 

Piston Engines. One of the principal applications of the new 


The taking of this action shot of 25,000 Ib of reheat-Gyron thrust 
demanded no small amount of nerve on the part of the photographer. 


Two-fifths (linear) as big as the Gyron, the Gyron Junior (right) is at present the dominant partner, with applications closer in time. 





200-series Gipsy Major is the Saro Skeeter helicopter. Experi- 
ence, particularly in the tropics, has shown that this aircraft could 
utilize increased power, and future production will accordingly 
be fitted with the Gipsy Major 215 of 215 rated horse-power. 
Basically a standard direct-injection unit similar to its pre- 
decessors, the 215 is mechanically improved and operates at higher 
r.p.m. It is possible that similar increases in rating may also be 
achieved with the larger six-cylinder engines of the Gipsy family. 

Spectre. This name identifies what may well become the 
most important family of aircraft rocket motors in the world. 
The Ministry of Supply, for whom all work is being conducted, 
have announced five successive development ratings; but their 
enforcement of security is so rigorous that one may not even 
comment on the design of the unit or state its propellants. It 
would, however, be reasonable to expect the latter to be high- 
test peroxide and kerosine, since these are operationally accept- 
able and are those with which the de Havilland Engine Company 
have a long record of experience. 

Various types of Spectre are being developed for use both as 
a.t.o. units and for permanent installation for primary propulsion. 
It may well be that the Spectre will be the powerplant of the 
forthcoming Saunders-Roe series of intercepters, the first of 
which is soon to fly. 

Full thrust with a development unit was first achieved in July 
1954. Special-category flight clearance for initial flight opera- 











visible in the unretouched photograph above. 
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tion was obtained last July and a Spectre is now undergoing 
air-firing trials mounted in the bomb bay of a Canberra. This 
Canberra (VN 813, second prototype) happens to be powered 
by Nene engines and—say de Havilland—is the oldest and worst- 
performing of its tribe still in existence. The Spectre installa- 
tion could scrape the runway at high angles of attack and a large 
tail bumper has been added to prevent this. As a result, the 
reduced permissible ground angle and the low thrust of the Nenes 
have combined to make operation at full load impossible from 
Hatfield, and flying is therefore at present conducted from 


Fully variable thrust is certain to be a requirement of any rocket for manned air- 
craft. Flight development of the Spectre is being undertaken with a unit mounted 
in an elderly Canberra. The shock diamonds in the supersonic flame are clearly 


These pictures are 
the first to illustrate 
work on the highly 
successful Spectre 
rocket motor. Two of 
a number of new 
rocket cells are visible 
above, right, and the 
interior view shows a 
test crew at one of 
the contro! panels. 
Sound insulation—a 
vital factor when 
dealing with such 
terrifyingly noisy 
devices—is of a very 
high order. On the 
right can be seen the 
efflux which results 
when a Spectre 
exhausts through a 
water-cooled Detuner. 


Bedford (Thurleigh). Flight trials began just before Christmas 
and the company are anxious to accelerate development. There 
is little doubt that a very great deal will be heard of the Spectre 
in the future. 

Super Sprite. Fully described in our issue of August 5, 1955, 
the Super Sprite has been built in large numbers for use in an 
a.t.o. pack which is being issued as standard equipment to Valiant 
squadrons of Bomber Command. Giving 4,200 Ib-thrust for 
forty seconds, the Super Sprite employs gas pressure to feed 

eroxide and kerosine through a silver-gauze catalyst pack. It is 
ully cleared for firing, jettisoning, ape | by parachute and 
re-use and, as a result of recent trials at Idris, has also been 
cleared for tropical operation. W.T.G. 


ANGLO-AMERICAN CONFERENCE PAPERS 


‘THE Royal Aeronautical Society has recently issued a pro- 

visional list of the titles and authors of papers to be read during 
the sixth Anglo-American Aeronautical Conference, to be held 
jointly with erica’s Institute of the Aeronautical Sciences at 
Folkestone from September 9 to 12. Only one of the American 
papers comes from the industry, the remaining seven being by 
members of research organizations. Three of the British papers 
will be from industry. 

Attendance at the conference is limited to members of the 
R.Ae.S. and I.A.S. 


LA.S. Papers 

N.A.C.A. Research on V.T.O.L. and S.T.O.L. Aeroplanes—Marion 
O. McKinney, Jr., N.A.C.A. Langley Aeronautical Laboratory. 

Control of ,-7~ Propulsion Systems—Bruce T. Lundin, 
N.A.C.A. Lewis Flight Propulsion Laboratory. 

Ten Years’ Experience with Titanium—Leo A. Schapiro and Emerson 
LaBombard, Douglas Aircraft Co., Inc., Santa Monica Division. 

Blast Loads on Aircraft Structures—R. L. Bisplinghoff, Massachusetts 
Institute of Technology. 

Aeroelasticity in Design, with Special Reference to Dynamic Aero- 
elastic Stability—Martin Goland, Southwest Research Institute. 

Increased Lift hammp Boundary Layer Control—Charles W. 
Harper, N.A.C.A. Ames Aeronautical Laboratory. 

eine Gas Dynamics.—Dr. Herman H. Kurzweg, U.S. 
Naval Ordnance Laboratory. 

B. Layer and Vortex Characteristics of High-Speed Aircraft 


at High Angles of Attack.—Fragklin K. Moore, Cornell Aeronautical 


Laboratory Inc. 


R.Ae.S. Papers 

‘The Electrical Control of Powerplants—G. M. Sturrock, Ultra 
Electric Ltd. 

Aspects of Kinetic Heating of Aircraft Structures—J. Taylor, Royal 
Aircraft Establishment, Farnborough. 

Use of High Temperature Non-Metallic Materials—Dr. W. J. Strang, 
Bristol Aircraft Ltd. 

Safety in Relation to Structural Damage—Dr. A. E. Russell, Bristol 
Aircraft Ltd. 

Presentation of Information by Aircraft Instruments—A,. Stratton, 
Royal Aircraft Establishment, Farnborough. 

Future Aerodynamic Shapes—P. A. Hufton, Royal Aircraft Estab- 
lishment, Farnborough. J 

Small Nuclear Power Units—Dr. J. V. Dunworth, Atomic Energy 
Research Establishment, Harwell. 
» The title and lecturer for a further R.Ac.S. paper is to be announced 

ter. 





SWISS FIGHTER TRIALS 


‘THE Swiss Air Force is to conduct comparative trials with a 
Hawker Hunter F.6 and a Canadair-built F-86 Sabre 6, it is 
announced in Berne. The Hunter is powered with a Rolls-Royce 
Avon and the Sabre with an Orenda. Similar tests were recently 
conducted with a French Marcel Dassault Mystére IVA. It is 
also reported that the Swiss Government is seeking parliamentary 
a for the purchase of 80 trainers, ae 20 D.H. 

ampires, and:eight French and U.S. — e balance 
of the trainers would be Swiss-built Pilatus P.3s. 
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HERE 
AND 


THERE 


Good Start 


AN announcement by the S.B.A.C. says 
that the aircraft industry’s 1957 export drive 
got off to a good start with a total of 
£8,343,236 in January. This was 
£1,200,000 up on the figure for January 
1956. “Aeroplanes, airships, balloons and 
parts, excluding engines, electrical parts 
and appliances” accounted for £4.9m of 
the total, £2.lm of which went to the 
U.S.A. Engine exports totalled £3m. 


Progressive Proteus 


WHEN the Bristol Britannia 102 entered 
scheduled service with B.O.A.C. on 
February 1 the overhaul life of its Proteus 
705 turboprop engine was 500 hours—an 
excellent figure. After only one month in 


DELTA AND VESPA: As a petrol-saving 
measure, Gloster test pilots are using Vespas 
for works-to-airfield journeys. Incidentally, 
Glosters themselves built motor scooters in the 
early 1920s: we illustrated one of them, the 
Unibus, in “Flight” of June 17, 1955. 











TERACRUZER AND TRANSLAUNCHER—tug and launching trailer capable of 40 m.p.h. over 

ground—carry a Martin TM-61B, the second mark of Matador tactical missile. The 
Teracruzer's 250 h.p. air-cooled Continental engine also provides power for elevating the 
launcher. The big tub-like tyres are Goodyear Terra-Tires, which operate at air pressures of 
only 3 to 15 Ib/sq in.—adjustable by the driver even when the vehicle is in motion. 


regular work the time has now been raised 
to 650 hours throughout the Britannia 
Fleet, and one engine per aircraft is being 
worked to 850 in preparation for the next 
stage. 


—and a Proteus on Show 


SECTIONED Bristol and Centaurus 
engines are now on view in the aero- 
nautical gallery at the Science Museum, 
South Kensington, London, S.W.7. 


Mid-Canada Line Completion 


FROM Montreal comes a report that the 
Mid-Canada Line, begun in 1954 and de- 
signed to give radar warning of air attacks 
from over the North Pole, will be in opera- 
tion within a few weeks. Roughly following 
the 55th parallel, and one of three warning 
lines across Canada, the Mid-Canada Line 
is costing $200,000,000 (£71,000,000). 


“Flight” Index 

THE index to Vol. 70 (July-December, 
1956) of Flight is now available, price Is 
(by post 1s 2d), from Iliffe and Sons, Ltd., 
Dorset House, Stamford Street, London, 
S.E.1. Readers’ own copies of this volume 
can be bound (with index) at a cost of 24s, 
postage included; or binding case and index 
are available separately, price 7s 6d (by 
post 8s). 


Caribous for the U.S. Army 

IT is unofficially reported that the U.S. 
Army has ordered ten de Havilland of 
Canada DHC.4 Caribou aircraft “off the 
drawing board.” We stated on February 15 
that they might buy seven and that the 
inter-Service 5,000 Ib empty weight limit 
was being waived to permit them to do so. 


The Caribou is a twin-engined short-field 
transport bearing the same resemblance to 
the Otter as does the Twin Pioneer to its 
single-engined forbear. With a payload of 
some 9,000 Ib the DHC-4 will have Pratt 
and Whitney R-1830 or R-2000 engines at 
first, later changing to Dart, T55 or Gazelle 
turboprops. 


By-passing the Road Traffic 


A HELICOPTER—type unstated—is to 
be used by President Eisenhower for short 
trips, chiefly between the White House and 
Washington airport. 


R.A.F. Aircraft Costs 


IN answer to a Parliamentary question 
last week, the Secretary of State for Air 
gave the following round figures for the 
cost of new bomber, fighter and trainer 
aircraft (excluding “spares and supporting 
equipment”) for the R.A.F. during the past 


five years :— 
1952-53 os dus oon £44m 
1953-54 ies seis _ £6lm 
1954-55 oni oi ea £82m 
1955-56... ioe sae £70m 
1956-57... = am £54m 


—and Manpower 


VOTES ON ACCOUNT, published re- 
cently by the three Service departments in 
place of the usual Service Estimates (which 
cannot be presented until the Govern- 
ment’s annual Statement on Defence) 
showed the ‘maximum establishment 
strength of the R.A.F. as 240,000—in com- 
parison with the 1956 figure, a reduction 
of 17,000. (The total decrease in the armed 
forces this year, as compared with last, is 
65,000.) The total sum asked for by the 
R.A.F. in the Votes on Account is £240m. 


CAN-OPENER: This formidable-looking device, designed by a Melbourne engineer, Thomas 


Honeyman, is intended to be driven at some 12 


m.p.h. against the tail of a crashed aircraft; 


the half-severed structure is then pulled wide open by a steel hawser to allow trapped occupants 
to escape. Knowledge of bulkhead positions seems essential. The photographs were taken 


during a demonstration with an old Liberator at Point Cook R.A.A.F. station. 













FLIGHT 


Jet Provosts 
at School 


Hullavington’s Evaluation of 
All-through Jet Training 


“Flight” photograph 


Primary trainers in formation at 190 knots: 
Jet Provost T.Mk Is from No. 2 F.T.S., 
Hullavington. Another fine impression of these 

aircraft is seen on the opposite page. “s 


HE Royal Air Force is the first air force in the world to 

undertake the training of pupils to operational standards 

entirely on jet aircraft; a fact which has hardly received the 
prominence it deserves. Yet to argue that modern primary train- 
ing should be otherwise is as illogical on examination as the 
converse—jet training for jet aircraft—is sound good sense. 

Operational propeller-driven aircraft in service in the R.A.F. 
are confined to long-range transport, short-range communication 
and maritime reconnaissance duties; the remainder—day and all- 
weather fighters, bombers, P.R. and F.R. types—are exclusively 
turbojet powered. They operate high and fast, largely beyond 
visual ground reference and their pilots of necessity rely implicitly 
upon instruments and radio aids. 

It has been argued that this represents so fundamental a 
difference from the initial flying training a pupil pilot receives 
on a low-level piston-engined trainer that much of his early 
training later becomes valueless. He must be persuaded to put 
much hard-earned knowledge aside and, as he graduates to 
advanced training on jet aircraft, learn important new techniques 
which it was beyond the capabilities of his piston-engined trainer 
to teach him. 

To pursue the argument further it is necessary to consider the 
a of training adopted by the R.A.F. (and largely followed 

y the F.A.A.) some years ago and only now (as we recorded in 
a news item about the Jet Provost at Hullavington last week) about 
to be superseded. The present primary trainer, the 550 h.p. 
Alvis Leonides-powered Provost, is used by the R.A.F. to give 
pupils 120 hours’ ab initio training before they graduate to the 
Vampire T.11 and thence to operational conversion units to learn 
to use as a weapon the Hunter, Meteor, Venom or Canberra. 

As the training commitment on Vampires is 110 hours, at 
O.C.U. stage the pupil has done more piston-engine flying than 
jet training. And perhaps ten hours on the Vampire has had to 
be devoted to teaching the handling characteristics of jets as a 
class. 

Excellent initial trainer that the Provost is, it suffers from some 
basic shortcomings as a tutor for the predominantly jet types with 
which it will be followed. Its tailwheel undercarriage, for 
example, is not representative of modern operational types and 
requires a handling technique quite different from that of tricycle 
landing gear. The low fuel-consumption and an endurance which 
rarely limits the length of a training sortie do little to condition 
the pupils’ reactions to the constant vigilance and fuel conscious- 








ness which are required by the pilot of advanced trainers and 
operational jet aircraft. The absence of a propeller brings many 
changes in handling technique which, with the present piston 
Provost/Vampire sequence, have to be re-learned at the 
advanced-trainer stage. 

But these considerations—the mechanics of flying training— 
can be and are fairly rapidly overcome by further instruction, how- 


ever time-wasting unnecessary some of the piston-engine 
handling may appear to have been. Yet it has been suggested 
that the limited performance-capabilities of the initial trainer have 
a much deeper implication. Because the average piston-engined 
training aircraft operates at relatively low altitudes (say the pro- 
tagonists of all-through jet training) the beginner becomes 
accustomed to orientating his manceuvres and basing his naviga- 
tion on what he sees of the ground below. Since habits learned 
early are not easily discarded this will, they argue, leave him 
unprepared for the operation of jet aircraft at heights at which 
ground features will be too remote—if they can be seen at all— 
to serve him as a reference for either his aerobatic manceuvres or 
his navigation. 

The other side of the argument revolves around the practic- 
ability of accepting pupils—often at minimum entry 
instructing them ab imitio in a jet aircraft which is advanced 
enough to allow training to be carried to a point where conversion 
to Vampires is straightforward. To assess the feasibility of this 
scheme of training, No. 2 Flying Training School at Hullavington, 
under G/C. R. J. Abrahams, O.B.E., was selected to train two 
courses on Hunting Percival Jet Provosts. 

To the great credit of the aircraft manufacturer and the instruc- 
tors at Hullavington the experiment has proved an unqualified 
success. As we have previously recorded, the ining wings 
were delighted with the progress made by the pupils; and the 
Armstro Siddeley Viper-powered Provost 1, brainchild of 
Hunting Percival, has passed its protracted evaluation tests and a 
production order—for a later version—has been placed. The Jet 
Provost has, moreover, proved popular with the instructors and 
pupils and latterly achieved a serviceability that compares very 
favourably with that of its piston-engined counterpart. 

On a visit to Hullavington in the gentle Wiltshire countryside 
last week, Flight learned something of the progress of Jet Provost 
training at No. 2 F.T.S. The school was equipped with eight Jet 
Provost T.Mk Is about eighteen months ago and the first course 
started in September 1955. The 18 trainees were not specially 


Refuelling is carried 
out after every sortie. 
The ungainly under- 
carriage of the evalua- 
tion-order Jet Provost 1} 
is superseded by neater 
units on Mk 2 aircraft. 


“Flight” photograph 
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The Jet Provost Mk 2 cockpit—earlier aircraft have duplicated blind- 

flying panels. The rotating handle on the port coaming operates the 

canopy. Martin-Baker lightweight ejection seats and a one-piece 
moulded windscreen will be included on production aircraft. 


selected, although all were Regulars who might expect to receive 
the most benefit from their training. All went solo without diffi- 
culty in an average time of 11 hr 15 min for those without previous 
flying experience and 9 hr 50 min for those—mostly with club or 
A.T.C. scholarship experience—who had flown before. The 
corresponding times over an average of four courses on the piston 
Provost are 14 hr and 8 hr 30 min. These figures were further 
improved as experience was built up; pupils on the second Jet 
Provost course, who are nearing completion of their training, 
averaged 11 hr 45 min to solo for those without previous flying 
experience and only 6 hr 20 min for the remainder. All 17 pupils 
went solo. The rate of attrition thereafter was comparable with 
that experienced on piston-engined training; five from each 
course failed to maintain satisfactory progress and were 
suspended. 

Up to and just beyond solo standard, training follows very 
much the same lines as that on the piston Provost, except that the 
pupil is made oxygen- and fuel-conscious from the start and addi- 
tional efforts are made to get the trainee “on to the circuit.” 
Using the aircraft in this way as an elementary trainer the instruc- 
tors have found that the good view and smooth, comfortable ride 
are valuable training assets. The pupil is quickly disabused of any 
tendency that he may have had to hold his aircraft in awe because 
it is gas-turbine powered. Former pupils told Flight that they 
appreciated from the start that certain operational limitations 
would have to be strictly observed, but at this early stage of their 
flying training they were unable to appreciate that these were 
peculiar to jet types; they might easily have been applied to 
aircraft of any category. 

It was recommended by C.F.S. that the first course should be 
divided into an ab initio stage of 23 weeks (the first of which was, 
in any case, to be devoted to ground training) to be followed by a 
further “basic” stage of 22 weeks. During these periods, 85 hours 
were to be flown ab initio and 75 in the basic stage. This total 
of 160 hours was selected with some caution; it represented an 


additional 40 hours’ training over that given on the piston Provost. 
On the other hand, the range of exercises—particularly those that 
would be relevant to the stage of training to follow—was 
increased. Pupils fly up to 30,000ft under dual instruction, and 

solo to 20,000ft—a limit imposed after a characteristic “rat-race” 
among the first course pupils to establish a strictly unofficial 
course altitude record. (Some i impressive counter- claims for their 

pupils’ altitude sins were heard from instructors during the day.) 
The course also includes a considerable amount of instrument 
flying; each pupil will hold a white-card instrument rating when 
he passes out; on the piston Provost he receives only a preliminary 
rating. The operational aspects of the Jet Provost are kept uncom- 
plicated. Aids consist of a ten-channel V.H.F. set with a single- 
channel standby. The necessity of a G.C.A. approach is not 
“Flight” photograph 
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allowed to o> if it can be avoided, although QGH descents 
are made reg y and, as a matter of course, frequently from 
20,000ft. There 4 as yet no G.C.A. aid at Hullavington, but an 
A.C.R.7 radar may soon be installed; nearby Lyneham is, how- 
ever, fully equipped and can always be used if the need arises. 
Fuel-state warnings are given in the normal way at airborne 
times of half and three-quarters of an hour and pupils flying cross- 
country are required to give their fuel position at each turning 
point. Pre-solo sorties are limited (by the pupil’s concentration) 
to about 45 minutes; afterwards this is increased to a safe fuel 
limit of about an hour. 

So well did the largely experimental combination of aircraft and 
first course progress that when the syllabus was only half com- 
pleted it was found possible to reduce the overall flying time from 
160 to 145 hours, and then to 120. The examining team of the 
Central Flying School assessed the student standard as “high 
average”, which reflected most favourably upon the aircraft as an 
ab initio trainer. 

The progress of the first course was rapid enough to oe pen 
half of them to be transferred to Vampires before th 
pleted 90 hours; these pupils are now converting to Hunters and 
Canberras. Two courses are probably insufficient to allow the 
syllabus to settle down to an ideal balance of basic and advanced 
instruction; further familiarization with the Jet Provost and con- 
stant improvements in the detail of instructional techniques may 
lead to further changes. 

Some satisfaction additional to that occasioned by the success 
of the first fifteen months of ab initio jet training may be derived 
when it is considered that the experiment was in the limelight of 
acute interest from the visiting observers of NATO and various 
foreign Powers—among them Austria, Peru and Thailand. The 
examining squadron of the NATO Air Training Advisory Group 
(we recorded their comments upon the Hullavington jet- training 
experiments in our issue of February 22) vied with C.F.S. in their 
enthusiasm for the standard reached by the pupils. 

So much for the instructional side of the training. How did the 
aircraft—fundamental to the system and equally on trial—shape 
up? In the eighteen months since the T.Mk Ils were delivered 
(latterly, for comparative evaluation, a T.Mk 2 has joined the 
fleet of eight Mk 1s), No. 2 F.T.S. has flown 4,000 Jet Provost 
hours and made over 11,000 landings. 

Various teething troubles were perhaps to be expected in so 
young an infant, and modifications were made progressively dur- 
ing the course of training. The T.Mk 1 and Mk 2 must be 
regarded as interim pre-production types (the similar-purpose 
U.S.A.F. trainer, the Cessna T-37, is still considered to be a pre- 
production type although over 100 have been built for service 
training evaluation). The Jet Provost 1 particularly shows in its 
fuselage lines and long undercarriage (a retractable version of the 
piston Provost gear) that it is a development aircraft, and a certain 
amount of trouble was experienced with the undercarriage and 
the pneumatic system—which operates the flaps, undercarriage 
and air brakes—in the cold winter weather of 1955-56. The mean 
unserviceable time for all the School aircraft was 3.01 hr per flying 
hour in the 23-week ab initio stage of the course, but by the end 
of the trial this had been practically halved, and it was considered 
that a figure of 1.3 hr per flying hour could have been achieved 
with fully modified aircraft. Assuming a 49-hour aircraft-week, it 
was calculated that a theoretical maximum utilization (assuming 
perfect weather) of 78 oe hours per aircraft/month could be 
achieved with the T.Mk 

Various attempts ety been made to show that Jet Provost 
training would be considerably less economic—because of the 
increased fuel consumption—or more economic overall because 
servicing is simpler and less advanced training may be required. 
It is too early to assess which view is likely to prove correct—if, 
indeed, it is either wise or necessary to do so. Much more 
important is that the quality of pilots is likely to be greatly 
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Hunting-Percival trainer tradition is carried on by the Jet Provost. 
This is the T.Mk 2, powered by Armstrong Siddeley's Viper ASV.8. 


improved; more effective operational pilots and fewer accidents 
should follow. 

In parallel with development of the Jet Provost aircraft has 
been the extending overhaul period of the Armstrong Siddeley 
Viper ASV.S engine from 100 hours at the start of the trials to 
double this value after a few weeks. The Jet Provost Mk 2 is 
powered with the 1,750 ‘aout Viper ASV.8, and by the time 
the aircraft is in service it is confidently expected that 
the major-overhaul life will have risen to 500 hours. A recent 
strip at Coventry of an ASV.8 which had reached its overhaul 
change period in Hullavington’s Provost Mk 2 was reported to 
warrant an extension; the engine was “in excellent condition.” 

The Provost 2 under evaluation at No. 2 F.T.S. differs from the 
aircraft shown at Farnborough last year in having the elled 
windscreen of the Mk 1; otherwise, with its reprofiled fuselage, 
dorsal fin and markedly shorter undercarriage it is externally 
similar. A good many changes, although mostly of a minor nature, 
have been made in producing the Mk 2, which is now in strictly 
limited production. This aircraft is the forerunner of the pro- 
duction version provisionally designated Jet Provost T.Mk 3. 

Development of the gas-turbine-powered trainer and the 
installation of the ASV.8 engine have resulted in the taut angu- 
larity of the piston-powered aircraft being replaced by more 
flowing lines better suited to the popular conception of a jet air- 
craft. The fuselage profile changes were occasioned by the larger 
jet-pipe diameter of - more powerful Viper, and to introduc- 
tion of a more logical shape than was expedient with the Jet 
Provost Mk 1. Apart from the introduction of the dorsal fin, a 
slight change has been made to the setting of the fin (the sodtie 
hinge line is now vertical) and alterations have been made to the 
rear fuselage: there is now no ventral fin. 

Other aerodynamic changes have been made to the flaps— 
which have been increased in span and maximum deflection—and 
to the ailerons, which have been correspondingly shortened and 
also rendered more effective by sealing, ——— the deflection 
and adjusting the differential effect. Increased response and 
better self-centring are reported as a result. 

The maintenance difficulties - oh were experienced with the 
pneumatics of the earlier aircraft have been overcome at one 
swoop by the introduction of hydraulic operation of the flaps, 
brakes, undercarriage and air brakes. Considerable satisfaction 
with the Mk 2 system was expressed at Hullavington, where only 
routine hydraulic system maintenance has required; com- 
ae airborne reliability has been achieved. The undercarriage, 

ch is Dowty sprung, is retracted by an hydraulic jack which, 
in yh shortens a continuous cable and chain running over 
sprockets on each leg. The undercarriage has lost its earlier 
gawkiness and the Jet Provost 2 sits very much lower and nearer 
to the ground. The toe brakes, while perfectly satisfactory, are 
regarded with mixed feelings; most pilots who have used the 
Vampire column lever and differential system regard this as 
preferable, but those lacking experience of this system were 
content enough. Pupils are, however, taught to swing the rudder 
pedals when braking in simulation of the system that they will 
use on tr wg advanced training. 

All Mk 3 aircraft and some Mk 2s will be equipped with 
Martin-Baker lightweight ejector seats—a-novel d for an 
ab initio trainer, but and confidence-inspiring. The Jet 
Provost 2 cockpit also ers from the earlier version in having 
a single, centrally mounted blind-fiying panel. The cockpit is 
not so wide that this will result in any neck-stretching or appre- 
ciable parallax error and, as the photograph on thé previous 
page shows, the panel instruments can be reduced to a number 
that is unlikely to daunt a pupil even on his familiarization flight. 

In the course of wey visit to Hullavington, the opportunity 
wae Soenees s of sam “ gZ pa Provost 1 in the air; a a chance, 
we felt, that might enable a pupil’s reactions to jet primary training 
to be Somes aircraft was described in Flight, May 6, 1955). 

The cockpit is entered via a ladder and retractable foot-wells 
on the air intakes; and because of this it may be more convenient 
to leave the parachute in the seat, and sort out the eight straps 
and two harness quick-release boxes in the cockpit. The adjust- 
able pull-straps and spring clips on the parachute ess were a 
considerable advance over the “braces-straps” with which the 
writer was more familiar. With intercom and oxygen connections 
made, helmet and “bone-dome” donned, and rudder 
adjusted by means of a el-mounted release, it was sible to 
take stock of the cockpit. Throttle and flying controls are fully 
or, for “right-handed” operation; h.p. and Lp. cocks, 

F. main and standby sets and channel selector are mounted 
on the pedestal and flap (two-position lever) and undercarriage 
(push-button selection) are well separated. Emergency under- 
carfriage operation is effected by a toggle which admits air from 

(Concluded on page 312) 
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Westland Wapitis of No. 600 (centre), 604 (left), and 601 (right) Squadrons spell out “AAF” at the 1932 R.A.F. Display. 
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Farewell Salute to the R.Aux.A.F. and R.N. Air Branch 


EN in October 1939 the first enemy aircraft to be shot 
down over Britain in the second world war were destroyed 
by Auxiliary Air Force pilots, an idea embodied in the Air 

Force Constitution Act of 1917 and developed in Sir Hugh 
Trenchard’s Memorandum of December 1919 came to brilliant 
fruition; and when, in January this year, the Air Ministry and the 
Admiralty announced that the Auxiliary and R.N.V.R. Air Branch 
squadrons were to be disbanded, a chapter of volunteer courage 
and brilliance was suddenly and sadly closed. 

Thus in two sentences one can tell the story of an outstanding 
episode in the history of British air power, comparable with the 
achievement of the largely amateur Elizabethan navy which over- 
came the Armada and the civilian train bands moulded by Crom- 
well into a fighting army. For of such a calibre was the part 
played by the Auxiliary Air Force in the Battle of Britain; such 
was the spirit transmitted to the post-war Royal Auxiliary Air 
Force and their fellow-volunteers in the more recently formed 
R.N.V.R. Air Branch. And as the date for the disbandment of 
both falls this weekend it is fitting that now their history should 
be recorded and their success saluted 

Provision for raising and maintaining an Air Force Reserve and 
an Auxiliary Air Force was contained in the Air Force Act of 
1917; and Trenchard, — his exceptional far-sightedness, said 
in his Memorandum of 1919 that a reserve Air Force should be 
formed and organized on a territorial basis. In 1922 a Bill was 
drafted to embody such a scheme; but owing to post-war apathy 
and some opposition to the idea of a non-regular force this did 
not become law until 1924. 

The necessary legislation was carried through when the present 
Viscount Templewood (formerly Sir Samuel Hoare) was Secre- 
tary of State for Air, and in his recent book Empire of the Air 
he gives a clear picture of what the Chief of the Air Staff had 
in mind: — 

“Trenchard envisaged the auxiliaries as the successors of the 
old mounted yeomanry—a corps d’elite, composed of the kind 
of young men who in the past would have been interested in 
horses, but who were now anxious to serve their country in 
machines. Whilst the mounted yeomanry had been chiefly con- 
nected with the rural counties, he conceived the new mechanical 
yeomanry with its aeroplanes as based on the great centres of 
industry. Unlike in many ways, the new and the old were to 
have one notable feature of similarity. Esprit de corps was to be 
the dominating force in the squadrons, as it had been in the 
mounted yeomanry. Each auxiliary squadron, therefore, was to 
have a well equipped headquarters, a companionable mess and a 
distinctive life of its own. meetings were to be encouraged, 
and on no account was any squadron to be regarded as a reserve 
for filling up regular units. 

Under the Air Force —~ _Air Force Reserve Act, 
provision was made for = auxiliary squadrons and seven 
special reserve squadrons long-range intention—fulfilled 
in fact when the City of Manchester Squadron (No. 613) was 
formed in March 1939—was to found auxiliary squadrons. 
The distinction drawn between auxiliary and “special reserve” 
units, and the fact that only six squadrons were formed in the 
first two years (1925-26) indicate " the caution with which the 
plan was put into practice. 

The auxi squadrons were to be raised and a by 
the County Territorial Associations and manned bg locally 
recruited non-regular personnel, with a small cadre sapehbs 


as permanent staff and a non-regular commanding officer; the 
special reserve squadrons were to be manned in the proportion 
of one regular to two reservists, with a Regular C.O. In the event, 
the former scheme proved more successful; and in 1936 (the year 
when Auxiliary barrage balloon units were raised) all squadrons 
were put on that footing. 

Sir Hugh Trenchard’s plan to base the A.A.F. on “the great 
centres of industry” was broadly followed in the formation of the 
first six squadrons, with what appears to have been preference for 
the most important centres from a historic and patriotic point of 
view, Ulster, Glasgow, London and Edinburgh being the first 
areas to have squadrons. 

No. 502 (County of Ulster), a special reserve formation, was 
the first of the proud list to come into being. It was founded 
on May 15, 1925, with Vickers Vimys. No. 602 (City of Glasgow) 
was formed on September 15 that year with D.H.9As. Nos. 600 
(City of London), 601 (County of London) and 603 (City of Edin- 
burgh) all came into being shortly afterwards, on October 14, and 
were also equipped with D.H.9As. 

In the following year, 1926, a sixth squadron—No. 605 (County 
of Warwick)—was started at Castle Bromwich on October 15 with 
D.H.9As, thus providing an A.A.F. unit for volunteer pilots and 
ground crews in the industrial Midlands. Then there was a gap 
of nearly 18 months before No. 504 (City of Nottingham) came 
into being on March 26, 1928, as a special reserve unit, equipped 
with Hawker Horsleys. This was the only A.A.F. squadron formed 
in 1928, and likewise in 1929 there was only one established— 
No. 501 (County of Gloucester). This again was a special reserve 
formation, and had D.H.9As initially. 

Thus by the middle of 1929, eight squadrons had come into 
being and the bold plan was already showing good results. In 
his book Viscount Templewood, as one of the instigators of the 
A.A.F. (and Honorary Air Commodore of No. 601 from its incep- 
tion to 1930, and of No. 604 from then until the present time) 
writes with justifiable pride : — 

“The experiment was successful from the very beginning. The 
er 4 of the doubters and critics were soon proved ground- 
less. ar from the non-regular units damaging the reputation 
of the regular squadrons [one objection had been that ‘amateur’ 
flying would lead to many accidents, which would bring discredit 
on aviation in general and the R.A.F. in particular], they actually 
added some of the most glorious pages to the history of the Royal 
Air Force during the second war. 

Mention of 1939-45, however, is to anticipate the splendid 
climax of this A.A.F. experiment in Britain. During the 1930s, 
while the “weekend fliers” (upon whom the German propaganda 
machine poured scorn) of the existing eight squadrons grew in 
skill and stature, twelve more units were called into being. 

On March 17, 1930, three were formed. These were Nos. 604 
(County of Middlesex), started at Hendon with D.H.9As; 607 
(County of Durham) and 608 (North Riding), which both initially 
had Westland Wapiti 2s. 

The following year one more squadron was founded, No. 500 
(County of Kent), a special reserve unit equipped with Vickers 
Virginias. Then there was quite a long break—almost five years, 
corresponding with a period of — pacifism—before any 
more A.A.F. squadrons came into being, the last eight all coming 
into existence in the period 1936-39 when the threat of European 
war was coming ever closer. 

In 1936, apart from the formation of three more squadrons, 











Lord Trenchard opening the Town H.Q. of No. 604 Squadron in 1934. 
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two interesting policy changes occurred affecting the A.A.F. As 
already mentioned, all its squadrons were put on a chiefly volun- 
teer basis, each having a small cadre of regulars; and the “special 
reserve” squadrons were absorbed by the A.A.F. between 1936 
and 1937. Secondly, when the R.A.F. in 1936 was re-aligned 
into three operational commands and one training command, the 
A.A.F. came under Fighter Command instead of (as before) under 
the Air Defence of Great Britain organization. The three addi- 
tional squadrons were Nos. 609 (West Riding); 610 (County of 
Chester) and 611 (West Lancashire). They were all inaugurated 
on February 10 and equipped with Hawker Harts, No. 611 in 
addition having Fairey Battle Is. ; 

Similarly, three squadrons were started the following year, 
coming into existence on June 1, 1937. These were Nos. 612 
(County of Aberdeen), 614 (County of Glamorgan) and 615 
(County of Surrey). The first two started with Hawker Hinds and 
No. 615 with Gloster Gauntlets and Gladiators. 

The last two A.A.F. squadrons—making up the total to 20— 
were formed in 1938 and 1939. These were Nos. 616 (South 
Yorkshire), formed on November 1, 1938, on the basis of what 
had been No. 503 (County of Lincoln) Sqn., and equipped with 
Hawker Hinds; and No. 613 (City of Manchester), which was 
mentioned earlier in this article and started life on March 1, 1939, 
and was also equipped with Hawker Hinds. , 

Thus by early 1939, the A.A.F. was at full strength in terms of 
flying squadrons and in addition Auxiliary balloon squadrons 
had been formed and numbered 47 by the outbreak of war. 

During the late 1920s and the 1930s all the flying squadrons 
(excepting, perhaps, the two most recently formed, which did not 
have much chance to get going before the war) had got into 
operational trim through regular weekend training, public dis- 
plays and two-week summer camps. They had also strengthened 
their local associations, and there were many occasions when new 
squadron aircraft were given an impressive civic launching. 

With the outbreak of war, however, entry to the A.A.F. was 
stopped and all recruitment channelled into the R.A.F. The 
squadrons therefore began to lose their local character as they 
embodied personnel with no local links, though traditional asso- 
ciations were maintained as far as wartime conditions allowed. 


Queen Elizabeth (the Queen Mother) as Honorary Air Commodore of 
No. 600 (City of London) Squadron, at Biggin Hill on the occasion of 
her inspection of the squadron in October 1949. The aircraft are 
Vickers-Supermarine Spitfire 21s and 22s (Rolls-Royce Griffon). 
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It was in the Battle of Britain that the Auxiliary Air Force 
achieved its test glory, several of its squadrons playing a 
decisive part in the daylight defeat of the Luftwaffe. Many of 
the “weekend pilots” distinguished themselves in air fighting, 
among them Boyd of No. 602, M’Kellar of 602 and 605, Churchill 
of 605, J. G. Dundas of 609 and H. S. L. Dundas of 616. And 
who has written more penetratingly of the powerful impact of such 
a vivid conflict on a young man’s personality than Richard Hillary 
of No. 603 in his book The Last Enemy? 

War also t about other changes in the A.A.F. squadrons. 
Some transf from single-engine fighters to Beaufighters and 
Mosquitoes; they moved from this country—where their original 
function had been home defence—to the Middle East, operating 
with the Desert Air Force from Libya and then from Italian 
bases, or to the Far East. Gradually their first “yeomanry” 
character was lost in the mobile requirements of a global war. 
But with victory there came two alterations in A.A.F. status. 

The first was that in 1946 its squadrons were withdrawn from 
active service and then reformed on their original territorial basis. 
The intention was that some of the twenty were to be night 
fighter squadrons and the others light bomber; but all eventually 
—as they had been at the outset of the war—became fighter 
squadrons. (With one exception; for an Auxiliary transport squad- 
ron—No. 622—was founded by Airwork, Ltd., in November 1950. 
But it was disbanded some four years later.) The other change 
was that on December 16, 1947, King George VI bestowed the 
title “Royal” on the A.A.F. for its contribution to victory. This 
distinction could not have been more finely earned. 

It may seem tardy to make a first mention, at this stage, of the 
R.N.V.R. Air Squadrons; but chronology, not discourtesy, dic- 
tates it since the first of these squadrons was not formed until 
1947 when the R.Aux.A.F. had already won its spurs in battle and 
gained its Royal title. Even in its brief history, however, the 
young air branch of the Royal Naval Volunteer Reserve has already 
shown its skill and mettle. 

The first four of the eleven squadrons which it achieved up to 
the time of disbandment this weekend were formed in the summer 
of 1947. These were Nos. 1832 (at Culham, near Abingdon, 
Berks); 1831 (Stretton, near Warrington, Lancs); 1830 (Abbots- 
inch, Renfrewshire); and 1833 (Bramcote, near Nuneaton, War- 
wickshire). 1832 was the first squadron of Naval weekend fliers 
to train afloat, when in July 1949 it joined the aircraft carrier 
Implacable for fourteen days. In the same year, 1830 Squadron 
was awarded the Boyd Tro by (the Fleet Air Arm’s annual award 
for the year’s finest feat of aval aviation) for making 205 deck 
landings with only one minor accident. 

In 1951, No. 1840 Squadron was formed at Culham and shortly 
afterwards moved to R.N.A.S. Ford (near Arundel, Sussex); and 
in the following year the R.N.V.R. squadrons flew a total of 
9,943 hr, which was an increase of 40 per cent over their flying 
figures for the previous twelve months. Initially, these squadrons 
were equipped with Supermarine Seafires and Fairey Fireflies. 

It was in 1952 also that the R.N.V.R. Air Branch was re- 
organized on its present basis. Four Air Divisions were consti- 
tuted and the following year a fifth—the Midland Air Division— 
was formed. This was at Bramcote, with Nos. 1833 and 1844 
Squadrons, while the other Divisions were Channel (at Ford, with 
Nos. 1840 and 1842); Southern (Benson, 1832, 1835 and 1836); 
Northern (Stretton, 1831, 1841); and Scottish (Abbotsinch, 1830 
and 1843). Clearly, in the opinion of the Admiralty, the young 
R.N.V.R. Air Division had quickly proved its worth. 

As with the R.Aux.A.F., R.N.V.R. air branch training was 
carried out with keenness and regularity all through the year, with 
a ‘period of continuous training each summer, often at overseas 
bases in Malta, Germany and Holland. And in 1953 and 1954 
the squadrons had a chance to show what they could do on 
two Royal occasions. 

The first was during the Coronation Review fly-past at Spit- 
head, when R.N.V.R. squadrons made up about one-fifth of the 
Fleet Air Arm aircraft taking part. On the second—the 50th 
anniversary review of the Royal Naval Volunteer Reserve—the 
squadrons had the stage to themselves and nearly a hundred air- 
craft, drawn equally from twelve squadrons (including No. 1834, 
formed at Yeovilton in 1953 as part of the Southern Air Division 
but disbanded some two years later) took . This was the first 
time the reserve squadrons had combined in such an operation. 

It would not be right, nor accurate, to conclude this brief salute 
to the t history and traditions of the R.Aux.A.F. and the 
R.N.V.R. Air Division without mentioning the non-flying units 
of the R.Aux.A.F. and the splendid part they have played and 
(in some few cases) can continue to play. For when the Auxiliary 
Air Force’ was re-formed a number of Fighter Control Units and 
Radar Reporting Units were founded, too, and (in 1947 and 1948) 
some light anti-aircraft R.Aux.A.F. Regiment squadrons, which 
were su ently (in 1955) changed to field squadrons. In 1949, 
Air Observation Post Squadrons were established, the aircraft 
of their flights being flown by Territorial Army pilots and 
maintained by the ux.A.F, 

Now, under the present defence policy, only some of the Fighter 
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Right, a D.H.9A, a Westland Wapiti and an 


Avro 504N of No. 601 Squadron (August 1930). 
“Flight” photograph 


Control and Radar Reporting Units remain. 1: seems a sad end 
o a glorious tradition; but under the stress of new ways of war- 
fare defence policy is bound to change. One thing, however, is 
clear. In paying tribute to the R.Aux.A.F. and the R.N.V.R. 
Air Branch we have the proved assurance from their history that 
volunteer skill and courage are as abundant and available — 
H. W. 


as ever before. 


Right, the first Vickers Virginia of No. 500 Squadron being named “Isle 
of Thanet” by the Mayors of Margate and Ramsgate on June 4, 1931. 


Below, airmen of No. 600 Squadron with an Avro 504N trainer (1931). 
“Flight” photograph 






Below, Wapitis of No. 603 Squadron in the Air Exercises of 1933. 
“Flight” photograph 
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The pipe and drum band of No. 603 Squadron in 1932. 


Below, starting the Bristol Jupiter engine of a Wapiti of No. 602 
Squadron by means of a Hucks starter. 
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Above, Wallaces of No. 501 Squadron (1934). 
Upper right, Harts of No. 605 Squadron (1935). 
Right, pilots and gunners of No. 504 Sqn. (1935). 


Above, Sir Samuel Hoare (now Lord Templewood), 
Honorary Air Commodore of No. 604 Squadron, 
with S/L. C. P. Gabriel (left) during 1936. 


Right, Demons of No. 604 Squadron (1936). “Flight” ph 


war Left, Bristol Blenheims of an Auxiliary 
[, squadron taking off from Hendon on Empire 
* Air Day, 1939. 
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Left, H.M. King George V/ inspecting aircrew of an 

Auxiliary squadron soon after the outbreak of war. 

At about this period Auxiliary squadrons were 

flying Spitfires, Hurricanes, Gladiators, Gauntlets, 

Ansons, Whitleys, Wellingtons, Hectors, Hinds, 
Lysanders and Bothas. 


No. 615 Squedron’s Honorary Air Commodore with his unit (1941). 


* 


Bristol Blenheim IFs of No. 604 Squadron at Northolt in April 1940. 


Below, a Bell Airacobra of No. 601 Squadron in 1941. 


Lockheed Hudsons of No. 608 Squadron. 





Attack by Mosquitoes of No. 613 Squadron on The Hague. A Beaufighter of No. 600 Squadron dispersed among olive trees in Sicily. 
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Spitfires of No. 603 Squadron at Takoli 





Spitfires of No. 607 Squadron in Burma. 
A Mosquito fighter/bomber of No. 605 Squadron. 


A Typhoon of No. 609 Squadron with a “Wings for Victory” bomb. 


Gloster Meteors of No. 616 Squadron (the first so equipped). 
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Groundcrew of No. 602 Squadron at Tangmere in 1948. 


A.-M. Sir Alan Lees with No. 608 Squadron in 1947. 


“Flight” photograph 


D.H. Vampire Is of No. 501 Squadron in 1950. 
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Vickers-Supermarine Seafire 46s and 17s of 
No. 1832 Squadron photographed in 1949. 








Flight” photograph 
Hawker Sea Furies of an R.N.V.R. squadron (circa 1953). Vickers-Supermarine Attackers, which succeeded the Sea Furies. 














N.B.: Unit badges 
had not been 


approved for . 
1835, 1836, 1842 
and 1843 Squadrons 


et the time of 
disbandment. 


“Flight” photograph 

Left, a Fairey Firefly of No. 1840 Squadron (June 1953). 
Above, No. 1830 Squadron (Fireflies) at Hal Far, Malta, in August 1950. 
Below, Fairey Gannets of the Channel Air Division, R.N.V.R. (1957). 
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AIRLINE 
in the SUN 


‘sland-hopping by British 
West Indian Airways 


By K. WESTCOTT JONES 


, OWARDS the end of last year B.O.A.C.’s active Caribbean 
[[sutsicias, British West Indian Airways, celebrated its 

seventeenth birthday. On that day, November 27, a 48- 
seater Viscount of BWIA. carried me from Nassau in the 
Bahamas to Montego Bay, the airport serving Jamaica’s booming 
“Golden North.” This was to be the preliminary of a series of 
island-hopping flights to Grand Cayman, Kingston, San Juan, 
Antigua, Trinidad. Tobago, Grenada, and Barbados. 

This was my fifth visit to the Caribbean. In some ways I can 
claim to have seen B.W.I.A. grow up, looking at it rather sym- 
pathetically every three years or so and noting the big improve- 
ments each time. Shortly after the war, cynics in the West 
Indies used to make play with the airlines’ capital letters— 
calling it “Britain’s Worst Investment Abroad”. That is no 
longer the case; the airline has become a household word, 
regarded not only with affection but with respect. The station 
manager on each island occupies a position of trust and authority 
coupled with that of adviser and friend, and the situation is one 
probably equalled only among the Scottish Hebrides, where 
B.E.A.’s routes penetrate to backwaters highly dependent upon 
the air link. 

Few people in Europe realize that B.W.I.A.’s 7,000 miles of 
unduplicated routes serve an area as large as the continent of 
Europe, yet containing a population of little more than three 
millions. Taking a B.W.I.A. service from Miami in Florida to 
Georgetown, British Guiana, via Kingston and Caracas, is 
equivalent to flying from Gibraltar to Istanbul via London; while 
a B.W.I1.A. flight from Belize, British Honduras, to Trinidad via 
Kingston and the Antillean Chain involves one in a journey 
equivalent to Madrid to Moscow via London and Stockholm. 

Vikings have been the mainstay of operations since 1947-48. 
These reliable veterans are now being retired, giving way to 
a Viscount fleet which (with several DC-3s so recently off the pro- 
duction line that they are all less than nine years old), will com- 
prise the aircraft stock of B.W.I.A. for several years to come. 
Meanwhile, the Vikings have been bearing the brunt of 


A British West Indian Airways Viking about to leave Roberts Field, 
Grand Cayman, for Belize. 


inter-island work, their cabin configuration still the same spacious 
28-seat layout that we once appreciated so much on European 
routes. The forward cabins, admittedly, have been fitted with 
four abreast seating minus a centre armrest, but the larger rear 
cabins remain untouched. There is no mixed class, however. 

Serving a widely scattered, cosmopolitan community like the 
British West Indies, the airline’s passengers and personnel vary 
to an amazing degree. On some flights, Jarge negresses with 
heavy shopping baskets and babies may constitute a majority of 
the passengers, served with apple juice by a slim English girl 
with blonde hair. On others, planeloads of white planters form- 
ing delegations sit drinking rum brought round by a coal-black 
stewardess. 

Shipping services have diminished to such an extent in the 
Caribbean that air travel is, to all intents and purposes, the only 
reliable way of hopping from island to island. Fares are high, 
reaching as much as 2s a mile on some sectors, but the aeroplane 
has a monopoly. While the every-six-weeks ship (which may be 
two weeks late or early) is much cheaper for deck passengers 
over similar sectors, the cost of accommodation while waiting for 
it soon eliminates any saving. 

Only Dominica, St. Vincent, and the British Virgin Islands are 
without B.W.I.A. services, but the former two are served by a 
Grumman Goose of B.G. Airways on permanent charter to the 
St. Vincent Government. An airstrip has been built—on 
Beef Island, a promontory of Tortola, leading island of the British 
Virgin group. As soon as it is opened, the Piper Apaches of 
Leeward Islands Air Services (which are based on Anti and 
connect with B.W.I.A. calls at Coolidge Field) will link this last 
outpost of the Caribbean by air. 

One of the thrice-weekly Viking flights from Montego Bay, 
Jamaica, brought me to Roberts Field, Grand Cayman, in about 
1} hours. The memory of English gentleman-adventurer Owen 
Roberts, who pioneered air services to the Cayman Islands with 
Catalinas of Caribbean International Airways—only to be killed 
on his inaugural landplane flight—is revered and respected here. 
Every day, fresh flowers are laid around the large portrait of him 
in the airport lounge. 

Fortunately, B.W.I.A. stepped in after the collapse of Carib- 
bean International, otherwise the Caymans would have reverted 
to backwater conditions and their new-found prosperity must 
have vanished. Chief export of the Caymans is their menfolk, 
who work as seamen on British and American ships, returning 
to the islands every twelve months. They form a constant 
market for air transport. Tourism has grown rapidly under the 
stimulus of regular air services, and four hotels now cater for 
increasing demand. 

L.A.C.S.A., the Costa Rican subsidiary of P.A.A., comes into 
Grand Cayman three times a week on the way from San Jose to 
Miami. Two B.W.LA. flights go on to Belize, capital of British 
Honduras, while the other terminates in Miami. Roberts Field 
is often remarkably busy, and on two occasions during the week 
three aircraft take off within an hour. For a third airline is based 
on Grand Cayman. This is William L. Bigler’s Cayman Brac 
py oa yt owe: a — a rer service (and charters) with 
a Twin sna to the Island o Brac, sixty miles from 
Roberts Field. ae waar 

Based as they are at Port of Spain, Trinidad, B.W.I.A. have 


The terminal building of the new international airport of San Juan, 
Puerto Rico, seen beyond the tail of an E.A.L. Constellation. 
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more intensive services in the Eastern Caribbean than in the 
West. The first route the airline opened 17 years ago, from 
Trinidad’s Piarco Airport to Crown Point, Tobago—a 54-mile 
flight—remains the busiest today, with 16 services a week in each 
direction. It is the only one which has a shipping competitor 
in the form of an overnight steamer owned by the Government. 
The airlines’ 15 B.W.I. dollars (3 gns) excursion return is the 
cheapest air fare in the Caribbean on a mileage basis—possibly 
because of the ship, which charges $B.W.1.12 for a cabin return, 
without meals. 

The four Viscounts already employed by B.W.I.A. are 
immensely ular with passengers and, as usual when this type 
of aircraft is introduced, yield high load-factors. At one time 
they were flying New York-Nassau direct, but this proved to be 
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beyond the normal range of a Viscount despite such weight-saving 
devices as the elimination of luggage racks. The Viscounts now 
do extremely well on links to Caracas, Kingston, Miami, Barbados, 
Bermuda and New York from Trinidad. As further Viscounts 
are delivered their routes will be extended. Most airfields in the 
Caribbean can de used by them, although Pearls, at Grenada, 
and the turf covered coral strip at Crown Point, Tobago, may 
need iuproving. 

Federation of the West Indies is just about to be realized, after 
years of political effort. But credit for the creation of a “feder- 
ated” outlook is given to two instruments—cricket test matches 
and British West Indian Airways. John Rahr, general manager of 
this “Airline in the Sun”, and his staff of 750 keen, cosmopolitan 
employees, can look with satisfaction on the 142 services per week 
which they operate over 68,000 miles. Throughout the year, 
B.W.1.A. aircraft are the only binding factor, the only unifying 
symbol, in the scattered British Caribbean. 


AN ITALIAN FOR AMERICA 


[DEVELOPED specially for the United States market, 
where it is being offered as the Trecker Aircraft 
Corporation’s Royal Gull Super 200, is the Italian pro- 
totype Piaggio P.136-L2. The success in America of the 
Royal Gull (P.136-L1) with two 260-270 h.p. Lycoming 
GO-480-B engines has led to this new version with the 
supercharged 320-340 h.p. GSO-480-1A6. 

The standard Royal Gull is now being flown, at full 
load, on and off high-altitude lakes, such as the Horse- 
tooth Reservoir at Fort Collins, Colorado, 5,400ft, and 
Lake Tahoe, 6,000ft. This later operation—by Bob 
Law of Commodore Air Services, from Sausalito in San 
Francisco Bay—offers a 60-minute flight instead of a 
lengthy surface journey. 

The Super 200 provides increased useful load and 
higher speed than does the earlier model. It is quite a 
remarkable progression for an earoplane originally flown 
nearly eight years ago with two 215 h.p. engines. Apart 
from increases in tail area to meet the extra power, 
airframe modifications have been few during this period. 
The only recognizable difference between the L1 and the L2 is 
the addition of a dorsal fin. The small rear step and spray plates 
along the forebody chines were incorporated at an early stage in 
the changeover to Lycoming engines. 

Piaggio have contracted to supply three airframes a month to 
Trecker. The Royal Gulls have, of course, Lycoming-built 
engines and Hartzell feathering propellers, while all internal 
accommodation is fitted in America. European aircraft have 
Piaggio licence-built engines, Piaggio propellers and, of course, 
Italian trim, radio and instruments. 

Dimensional, load and performance characteristics of the 
P.136-12 Royal Gull Super 200 are as follows: — 





The P.136-L2, prototype of the Royal Gull Super 200. 


Span 44ft Sin; length, 35ft 6in; height (on wheels), 13ft. Gross 
weight, land 6,600 lb, water 6,400 Ib. Useful load, 1,930 Ib (cargo con- 
figuration, empty weight 4,670 Ib, useful load 2,030 Ib). Fuel capacity, 
158 Imp. gal. Cabin length, 8ft; width, 4ft 6in; height, 4ft; doors, 
36in x 40in. Hold, 10 cu ft, 120 Ib; after hold, 41 cu ft, 300 Ib. 


Performance: 70 per cent METO cruise, 2,750 r.p.m. at 13,500ft, 
190 m.p.h. Max. speed, sea level 188 m.p.h., 12,000ft, 208 m.p.h. 
Stalling speed, full flap, 72 m.p.h.; flaps and u/c up, 79 m.p.h. Mini- 
mum control speed, one engine, 91 m.p.h. Climb, sea level, 1,280 ft/ 
min (9,000ft in 7 min). imb, sea level, one engine, 275 ft/min. 
Service ceiling, 25,000ft; one engine, 11,800ft. Max. range, 50 per 
cent METO, 2,600 r.p.m. at 14,000ft, 900 miles. Take-off to 50ft, 
no wind, 1,440ft; from water, 14 sec. Landing from 50ft, 1,800ft. 


JET PROVOSTS AT SCHOOL (continued from page 302) 


the top of the hydraulic accumulator into the u/c jack. Fuel 
indication consists of a total-capacity gauge with a port and star- 
board contents selector switch, a pressure gauge and warning 
light and a fuel flowmeter with “gallons gone” veeder counter. 


Engine starting was performed on internal batteries and— - 


apart from a faint odour of paraffin into the open cockpit— 
apparently resulted in little more than a swing of the r.p.m. needle; 
it was genuinely difficult to be sure that the Viper was running. 

When the parking brake had been released the aircraft was 
easily taxied on the toe brakes, dipping its nose as they were 
applied. Checks done and with no warming-up required, the 
take-off was made—in formation—with the characteristic mini- 
mum delay of jet aircraft. The often-protracted briefing in piston- 
engined trainers must now sensibly be performed before the 
sortie begins. 

In the air, with the Viper turning at a smooth 12,800 r.p.m., 
at the indicated cruising air speed below 10,000ft of 210kt (T.A.S. 
245kt) the aircraft is quiet, and pleasantly silky on the controls. 
(Pupils trained on the Jet Provost were “horrified” at the noise and 
swing of the piston aircraft.) There is naturally not the throttle 
response that can be expected of a propeller-hauled aircraft, but 
very little more than intelligent anticipation needed for good 
formation flying was required, and the occasional overshoot could 
be quickly corrected by flicking the throttle-grip mounted air- 
brake button. The air-brakes have a small—perhaps 1 or 2 sec 
—delay, and cause a gentle buffeting; the extended brakes of the 
Jet Provost 2 are reported to have reduced this effect. The con- 
trols are both light and powerful—the maximum rate of roll is 
about 100 deg/sec (40 per cent more for the Mk 2) and accelera- 
tions of 5g were pulled without difficulty in a formation break-off. 


Rate of descent normally used from altitude is 4,000ft/min. 
The air brakes may be opened at any speed to decelerate the air- 
craft to the flap and undercarriage lowering speeds of about 130 kt 
on the downwind circuit leg. On finals this speed is progressively 
reduced to 110 kt—105 kt over the hedge—and touch-down is 
made at a modest 70 kt; a still-air landing run of 1,075ft is 
required. Before completing the sortie by switching-off the h.p. 
cock, the flaps are raised in the normal way, and the engine 
“run-down” at 5,500 r.p.m. A.T.P. 


TV EXPLAINED 


RECENT -developments in television, particularly with the 
introduction of alternative programmes, have created a need 
among domestic viewers for straightforward up-to-date technical 
information. This requirement is met the latest edition of 
Television Explained, by W. E. Miller, M.A. (Cantab.), 
M.Brit.I.R.E., revised by E. A. W. Spreadbury, M.Brit.I.R.E., 
associate editor of Wireless and Electrical Trader. ? 

This sixth (and greatly enlarged) edition of a book which has 
proved consistently popular since it was first published in 1947 
takes into account the changes which have occurred since the 
fifth edition appeared. Several chapters have been completely 
re-written, the remainder thoroughly revised and some addi- 
tional ones introduced, to cover new features such as switched 
tuning, automatic gain control, the increased use of flywheel 
synchronization, and dual aerial systems. ‘ ’ : 

Television Explained, which has 107 illustrations including ten 

of art ” is published by Iliffe and Sons, Ltd., Dorset 
Fi S ‘ord Street, London, S.E.1, at 12s 6d (postage 9d). 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the 

views expressed by correspondents in these columns; the names 

and addresses of the writers, not for publication in detail, must 
in all cases accompany letters. 


Flight-deck Standardization 
your Editorial of February 15 you say: “Diversity of cockpit 
| ph aval is quite extraordinary, extending from mentals— 
such as whether or not there should be an engineer’s station. . . . 
Surely you are not suggesting that layouts should be uniform? 
I would agree with call for standard blind-fiying panels on 
contemporary aircraft; but standardization beyond that would be 
a bar to progress. Aviation changes too rapidly for anybody to 
declare that aircraft will always have propellers, or astrodomes, 
or engineers’ stations, or even (for that matter) pilots. It is the 
immediate consideration which counts, and the justification for 
carrying any particular person or equipment can only be an 
improvement in economy or safety. _ : 
Now on some aircraft the flight engineer has been_ essential, 
because he has been able to effect repairs in flight. On others, 
he has been advisable because of the complexities of the fuel 


” 


‘system, or the engine controls, or the cruising procedure. On other 


aircraft, however, different design has made him quite unnecessary, 
and this includes most of the “bread-and-butter” aircraft which 
British airlines have flown since the war (Dakota, York, Argonaut, 
Viking, Viscount). The present trend, with the simplicity of 
turbine engine controls, and developments in automation, would 
suggest that the engineer is ing even less necessary. How- 
ever, the coming of rocket or nuclear propulsion might eventually 
make him more essential. 

In the meantime, on a icular aircraft, it is for the A.R.B. 
and the operator to determine his worth with d to safety, and 
the operator to consider the economic justification for carry- 
ing him. In this connection it must be remembered that because 
he has qualifications which fit him for other jobs, he is expensive 
to employ; furthermore, the space he occupies, together with his 
parel and ps his relief, detracts considerably from payload 
capacity. If he is carried unnecessarily it will waste the taxpayers’ 
money (your money, Sir, and mine). . : ; 

To reiterate, therefore, whether or not an engineer is carried 
must depend on the particular aircraft, and calls for considerable 
clear thought. It could be an unpleasant handicap to British 
aviation development if partisan pressures were allowed to influ- 
ence such important considerations. 

London, W.1. : Icarus. 

[We were not suggesting uniformity: merely a little less 
un-uniformity—Ed.] 


The Vulcan Accident 


VERY time mention is made of the tragic Vulcan accident 

I wonder if the cause was some peculiar equipment failure. 

This is because I remember the bending of the direction-finding 

beam that caused the loss of the Monospar Croydon many years 

ago, and also a curious fault that appeared last summer in the 
radio equipment I use to steer model aeroplanes. — 

This latter trouble was the failure of one particular receiver 
to respond to one particular transmitter in one particular spot 
relative to the transmitter, and it occurred on three different 
aerodromes. This dead spot was about 20ft high and 100 yd 
forward of the transm'tter, but on the ground the receiver would 
respond all the way up to half a mile in that direction. When in 
the dead spot from the particular transmitter the receiver would 
respond to another, though weaker, transmitter. Also, two other 
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The Short seaplane photograph taken by Mr. D. A. Alderton (see below). 


receivers showed no sign of a dead spot from either transmitter. 

An attempt was made to locate the position and extent of the 
dead spot, but it could not always be found. Three times it 
prevented the model flying a course in contests. It was this 
behaviour that led to the discovery of the fault. No one has so 
far been able to offer any explanation of the cause. 

It makes me wonder if some peculiar condition, that cannot 
be repeated, caused a faulty indication of the Vulcan’s height. 

Rugby. Howarbp Boys. 


A Short Seaplane Recollection 


[ HAVE just been reading—a little belatedly, I know—the articles 
on the Short seaplanes which appeared in three of your 
December 1956 issues and one in early January this year. I did 
quite a lot of flying in these very pleasant aircraft (as observer) 
from Westgate seaplane base during the 1914-18 effort, and I still 
have a very soft spot for them. Under the rather difficult con- 
ditions of the time I took a few photographs, and I am enclosing 
two of the air-to-air examples [one is SS in the heading 
—Ed.] as of possible interest to you. ¢ single 230-lb bomb 
slung on the rack between the floats is easily distinguishable. Two 
were carried on occasion, but with all the other odds and ends 
(sea-anchors, hydroplanes, pigeons, emergency rations, etc.) we 
seemed to collect, one was pleasanter. 

Wallington, Surrey. D. A. ALDERTON. 


Pilots or Missiles ? 


QURELY the end of fighter aircraft isn’t in sight, even if we 
are coming to the age when guided missiles will do the bomb- 
ing and fighting? 
ere will be an air space between missile level and the ground 
which someone is going to use. If we are to scrap fighters, 
what is going to prevent enemy bombers with H-bombs coming 
over at supersonic speed in that empty space? 

And if the Government wakes up and provides an adequate 
air transport force to supplant the antedeluvian sea transports for 
troops and equipment, who will protect these air transports if 
we have no fighters? 

London, S.W.5. 


[NS view of the advances that are being made in the guided- 
missile field, both in the Western Hemisphere and the Soviet 
Union, plus the recent statements that the fighter “is out” 
(to quote a National newspaper) and obviously the intercon- 
tinental missile will eventually replace the bomber—surely it is 
feasible to assume that air displays are things of the past? 

As a regular reader of your excellent journal and a devoted 
“Farnborough fan” I find this thought most depressing. 

Unless, of course, we are to be treated to the spectacle of a 
British-built Redstone or Corporal, perhaps even Atlas rocket in 
the ascendant over Laffan’s Plain? 

Egham, Surrey. D. A. KEEL. 


Motor-guns—a Flashback to 1914-18 


EPEATED references have been made to a revolutionary 

American aircraft cannon for supersonic fighters—Project 
Vulcan, or T.161. This is said to be based upon the principle 
of the old Gatling gun. The rate of fire is given as “more than 
9,000 rounds per minute,” and the weapon has six rotating barrels, 
firing individually in succession. It seems to have been recently 
approved for Service installations. The wea is, of course, 
mechanically operated, i.e., it relies upon neither recoil nor gas 
pressure for loading and firing. Moreover, it would seem that 
the ignition is electric (i.e., not by percussion). 

In connection with this weapon—now hailed as an enormous 
step achieved by the combined efforts of the General Electric Co. 
and U.S. Army Ordnance—it may be of interest that substan- 
tially the same aircraft weapon (although with 12 barrels and 
firing rifle-calibre projectiles with percussion ignition) was fired 
40 years ago. One of the first experimental versions is shown in 
the accompanying 1916 photograph. The gun was experimented 
with during World War 1 until the armistice and the last develop- 
ment version was retained by the late A. H. G. Fokker as his 
personal property. Most probably, he transferred this weapon, 
with his other personal belongings, to the U.S.A. (where he died 
in December 1939); possibly this interesting model has been 
discovered there for “re-evaluation.” 

Inventor and designer of the weapon was the German engineer 
Leimberger, employed by Fokker during World War 1 as a 
weapons engineer and responsible for many innovations in the 
sphere of fighter armament (e.g., the Maltese-cross operation of 
synchronizer gears), all commonly ascribed to Fokker’s inventive 
genius. 

The story of this engine-operated weapon of 1916 goes back 
to a secret circular which the then Major Wilhelm Siegert (in 
charge of inspection of the Prussian Air Corps) directed to German 


GEOFFREY DORMAN. 
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More than 7,000 rounds per minute in 1916—a rare photograph of the 
Fokker-Leimberger gun described by Mr. A. R. Weyl. 


CORRESPONDENCE .. 


aircraft and engine suppliers, on August 16, 1916. It pointed out 
that all current airborne firearms suffered from their relation to 
the demands of ground-borne forces. Airborne weapons should 
be very light; have a high rate of fire, lasting a few seconds; lend 
themselves to handling at aircraft speeds of over 130 m.p.h. and 
at high altitudes (with temperatures of — 40 deg C) C); require little 
space; and eventually be practical for firing vertically downwards. 
Siegert suggested operating such guns 1S enicale. either by 
the aero-engine or by the electrical power-sources carried for the 
wireless gear. They should, he said, be multi-barreled. He 
invited new ideas from firms formerly unconcerned with firearms, 
and offered financial and material assistance for ¢ a: 

manpower, aero-engines, trial weapons and other facilities would 
be made available at once. 

This very sensible memorandum produced a whole crop of 
Nc Srey aircraft weapons (Siemens, Autogen, Szakatz- 
Gotha, Fokker, etc.) and some startlingly good ideas. None of 
the guns became operational during the war; but at least one type 
(the Siemens) was operationally tried on the Western Front, and 
a victory was achieved with it in air combat. There is little doubt 
that these weapons would have become effective had the war lasted 
into 1919. 

Fokker and his right-hand armament expert, H. W. Luebbe, 
produced several designs. One had a direct drive by a crank of 
an otherwise normal Maxim-gun mechanism.* The other was the 
revolutionary Leimberger 12-barrel gun. This was fired soon 
after the issue of the memorandum mentioned above. The barrels, 
which were mounted within a drum-like rotor, were normal, 
except for the fact that each breech was half cut-away along the 
axis of the bore. The matching other half of the breech was 
formed by a corresponding depression in a second drum-like rotor 
(of smaller diameter); this rotated underneath the barrel cylinder. 
When the two breech halves of these rotating parts married up, 
spur-gear like, the barrel concerned attained its firing position, 
with the cartridge in place. The feeding belt with the cartridges 
was carried right through the split breech of the two rotating 


elements, like a chain between sprockets. The cartridges were not - 


extracted; after the firing the spent cases were still in the belt. 
There was no reciprocating breech block. Firing took place, by 
percussion, when the breech closed perfectly (firing pin on swash- 
plate). The gun was, therefore, extremely leaile (as is the Vulcan 
T.161). It was devoid of any reciprocating parts, arfd free from 
the extraction troubles which afflicted the Maxim gun. Moreover, 
it could fire at any speed. The upper rate of fire was limited solely 
by centrifugal stresses, and by the time which the powder needed 
for burning. 

In air combat, the gun was intended to be pre-rotated so as to 
fire at top rate as soon as the trigger released the cartridge feed. 
This was necessary, since otherwise too much time would be lost 
in accelerating the mechanism. There is no record of the ballistic 
behaviour, but it would seem that the long calibre-lengths of the 
barrels might adversely affect the stability of the bullet. There 
can be little doubt that the barrel material had a long life, consider- 
ing the air-cooling and the low sequence of fire through the 
individual barrels. 

Versions of this rifle-calibre gun were fired at a rate of over 
7,200 rounds per minute. The weapon, however, suffered from 
too many jams. The quality of German cartridge-case material 
had seriously deteriorated, and only too often the cases tore open 


in the gun. 
Dunstable, Beds. A. R. WEYL. 





* British Patent Specs. Nos. 136821-136824. 
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All-through Jet Training 
He” is the statement of the Hunting Percival spokesman on 
pp 230-231 of your February 22 issue (that —_— indica- 
tions are that the overall cost per pupil trained to Wings standard 
will be several thousand pounds less on the Jet Provost/Vampire 
sequence than on the Piston Provost/Vampire sequence”) to be 
reconciled with the reply to a questioner tty in the House by 
the Secretary of State for Air on February 13? 

The Times of the following day re dedi Minister as saying 
that the change from the Prentice/ / Meteor sequence to 
the Provost/Vampire sequence alone had increased the cost of 
training a Fee by £10,000. 

Does this mean that there is some vast difference between the 
cost of the Piston searaany Voyee sequence and the Prentice/ 
Harvard/ Meteor sequence? 

Clifton, Bristol. N. C. F. Boy. 


[We invited Hunting-Percival Aircraft, Ltd. to comment on 
me ee. Their observations follow—Ed.] 


pilot to the turbojet-powered aircraft from the very 
training as a pilot, but also > ee him with experience on jet-flying 
es (which differ so damentally from those of the piston 
engined propeller aircraft) in the most economical wa a com- 
mensurate with the performance necessary to achieve 

“Having accepted this principle, the sa in costs between the Jet 

Provost/ Vampire uence and the Piston ——e sequence 
uld be t on learning jet 
ampire) can now be 
saved dapuiap pute om. te bake tosieas et Provost). 

“The Jet Provost is less expensive than the Vampire, its fuel consump- 
tion is half that of the Vampire and its maintenance man-hours about a 
third; therefore, any transfer of time from the advanced jet 
trainer to the Jet Provost will effect a sein Sn eaten wie Ol 
more than offset the increased fuel costs of the Jet Provost over those 
of the Piston Provost. 

“The reference to the Piston Provost/Vampire sequence taking over 
from the Prentice/Harvard/Meteor sequence is irrelevant, since this 
marked the introduction of the two-stage scheme, with its 
obvious economies, some four years ago; and the present task is to bring 
to light the advance in methods and economies by comparison 
between the new Jet Provost/ ampire sequence and the current Piston 
Provost/Vampire training syllabus in the Royal Air Force. 

“The cost of training a Service pilot must inevitably increase propor- 
tionally to the increased cost of the operational aircraft for which he is 
being trained to fly, and to command which he must always be a very 
proficient pilot in all respects.” 


Squadron History 
ON behalf of ie 204 (City of Lincoln) Squadron, Air Training 
Corps, may I, through your columns, request any information 
on the history, aircraft, markings and serial numbers of No. 4 
Squadron, R.N.A.S. rt to April 1, 1918, and thereafter No. 204 
(G.R.) Squadron, RAF. Iam trying to prepare an authentic 
illustrat display Sinaia the history of these units and any 
information your readers may care to send me at Ms earaadl 61 
Greetwell Road, Lincoln would be much TO RA 
Lincoln. C. Putt. STEPHENSON, P/O RAF.V.R«T), 
No. 204 (City of Lincoln) ) Squadron, A. 





FORTHCOMING EVENTS 


Mar. 8. Helicopter Association: “All Weather Operation of ~< 
re “pete Aspects,” by P. A. 
Hearne, D.C.Ae., and J. D.F.C. 
Mar. 12. ag Section segues w “Mok Temperature Materials 
r ines,” 
Mar. 13. Royal Society of Arts: “The Air Training Corps,” by W/C. 
Normen Macmillan, 0.B.E., M.C., A.F.C., D.L., A.F.R.Ae.S. 
Mar. = 15. ane of gt Tronsport: Annual ‘Dinner, Dorchester 
Mar. 19. pay tudents Section: “Ges Turbine 


for Hslicoptes.” » & rms i aotley. 
Mar. 21. spas Lecture: ication of Automatic 
Aeronaut! Problems,” by Dr. 





Holli 
Mar. 26. R.Ae.S.: Main Lecture footing: “Present and Future 
Covelapmeats fe in —< “Avietion by P. G. Masefield, 
= ti R.Ae.S.: ba ice Sint Syoelananied 
‘ 5 n = ™ - 
by L, F. Nicholson, F -R.Ae.S. ee 
Aer. * 6 Annual en, S SWaldort Hote 
r. 


; Batch Son whe Weltoncare” by “i ct ‘Rocket 


R.Ae.S. Branch Fixtures (to Mar. 20) 
Mar. 13, Bristol, Fourth Barnwell Memorial Lecture, “Education in 
Industry,” by Prof. A. R. Collar; Manchester, Second Chadwick 
wn S. Lecture, Pe a on Aircraft < Aeronautical ——, 6. 
worbides. Southampton, ' ion Development,” by 
ad. i “Problems ot Sox Yoamapert Operation,” by J. T 
Dyment. Mar” rn sie of Wight, “Fleet Air Arm Tactics and Strategy,” 
by Capt. D * See: Ay “ sim “Problems of Jet Medical Aspect 
Dymen r. irmingham, “ Aspects 
Patol | fining” w. : 


" — a fre ms of Jet Airliners,’ ‘Titan Ww. 0. me 
— im w Glasgow, ° ae. - y R omy 
Mar. 20, Brough, * a Flight,” by Col eager; Christchurch, 
“Aviation Seavechin™ by C. Gardner; by iene Talk by Member 
of Douglas Aircraft Co. 
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AS RELATED in “Flight” last week, the 2}-year- 
old Comet 3 prototype G-ANLO is now flying, 
extensively modified, as the development proto- 
type of the Comet 4 and 4A. Biggest modification 
is the installation of the more powerful Rolls-Royce 
Avon RA.29s. These pictures were secured by 
“Flight” photographer G. R. Riden on Monday of 
last week, when the aircraft flew for the first time 
in its mew form. It was piloted by John 
Cunningham, seen above right just before taking 
off from Hatfield, with his co-pilot Peter Bugge. 


MORE POWER 
TO THE COMET 


Rejuvenated Comet 3 Embarks on 4 and 4A Trials 
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THE MEDIUM-RANGE TRANSPORT 


Pure-jet Economics Pilloried 


IN our February 15 issue we published a synopsis of Lord Douglas’ 
Sounther Himes Rastaen, tn Gade Be the economics of 


jet and turboprop In the subsequent issue (February ® 22) 
——— - oe am & Se See. ~ _ 
protagonists, in an effort to show that the disparity in opera 
cost between the and the next generation of efficient, = 


subsonic jet transports 
apy Fh LF to the controversy. It is 
from a , and it comes down hard on the side of the turboprop. 
N his recent Brancker Memorial Lecture, Lord Douglas con- 
cluded that the turbojet trans would prove to be 10 to 
15 per cent more ape the corresponding turbo- 
prop and that, although the bulk of medium range traffic would 
continue to be carried by turboprops, there was a case for a limited 
number of turbojets to carry first-class traffic and to compete with 
the big intercontinental turbojets. 

In Flight’s February 22 issue J. M. Ramsden restates Lord 

s’ views and then goes on to look at the picture through 
the turbojet protagonist’s spectacles. 

May I now present the other side of the case? 

First of all, I do not quarrel with Lord Douglas’ findings. 
He has stuck to very firm ground, as a responsible airline o tor 
should; but in fact he has leaned over backwards to avoid being 
“unfair to the jet.” 

Let us, first, look at some figures : — 
































TABLE 1 
We. less E.S.A. 
Ai f y ty fuel and etex, a — Speed é ; 
(ib) | payload /*"/ Max. 
(ib) (Ib) (lb) kt) oa. 
Viscount 802 ... | 62,000 39, 13,800 14,930 274 1705 
Britannia 300 ... | 160,000 88,500 | 30,000 54,200 344 4110 
Electra ... -«» | 113,000 61,000 | 23,000 34,800 339 3040 
Caravelle e» | 99,200 46,500 | 17,500 33,750 391 2000 
Comet 4a -«» | 152,000 70,000 | 22,600 70,200 452 3780 
Convair 880 ... | 173,500 85,000 | 26,320 70,000 474 2760 
Boeing 707 ~—s....: |: 295,000] 128,000 | 38,000 | 158,000 474 $125 








Now I cannot vouch for the accuracy of all these figures, but 
they have all been published from time to time and I think they 
are good enough for my argument. 

Let us now compare the direct operating costs of these aircraft 
over stages of 500 and 1,000 n.m. There are dozens of ways of 
comparing operating costs; most of them are reasonable as methods 
of comparison provided you don’t treat the absolute cost results 
with too much confidence. I am going to use my own formula* 
which covers first cost, insurance, maintenance and repair, and 
fuel. It assumes an annual utilization of 3,000 hours and a load 
factor of 67 per cent. My results are tabulated in Table 2:— 











TABLE 2 
500 n.m. Stage 1000 n.m. Stage 
Aircraft D.O.Cc. D.O.c. 
E.S.A. Range E.S.A. Range j 
(pence ton (pence/ton, 

(n.m.) am.) (n.m,) a.m.) 
Viscount 802 800 17.26 1550 30.65 
Britannia 300 800 13.73 1550 13.80 
Electra 800 12.49 1550 ¢ 12.56 
Caravelle 875 17.18 1700 17.20 
Comet 4a 875 16.87 1700 16.92 
Convair 880 900 17.69 1750 17.75 
Boeing 707 900 15.40 1750 15.43 























All sorts of conclusions can be drawn from these results; the 
most significant is that the best turbojet is 23 per cent more 
expensive than the best turboprop and, what is more, is twice the 
size. (In passing, for the benefit of the non-technical reader, I 
should explain that the equivalent still air range for a- given stage 
varies because some engines need more fuel for the lower altitude 
and speeds necessary over some parts of the flight.) 

So much for existing aircraft. Let us now see what happens 
if we set out to design turboprop and a turbojet aircraft to carry 





*This simplified “short-cut” cost formula was published in the 
January 1957 issue of the Journal of the Royal Aeronautical Society. 
For transport aircraft at 3,000 hr annual utilization and a 67 per cent 
load factor, total direct operating cost in pence per ton n.m. 
= 1,000 7 OE where W =weight of aircraft less fuel and pay- 
load in lb; V=true mean cruising speed in kt; P=payload carried 
in lb; R= equivalent still air range in n.m.; and F = fuel carried in Ib. 





By F. H. ROBERTSON, A.F.R.Ae.S. 





The case for the turboprop, as made out in the accompanying article, 

is lent added weight by the economics of the Vanguard. According to 

the author's own cost formula, its operating cost is about six per cent 
lower than that of the Electra. 


capacity payload over a 1,000 n.m. stage. Several references have 
been made to a B.E.A. specification for a turbojet in which Vickers 
and Bristol are interested. Sticking my neck right out, I am 
going to write down what I think the parameters of such an 
aircraft might be :— 

Table 3: Imaginary data for “Brisvickjet” 


All-up weight ae ... 118,000 Ib 
Weight less fuel and payload 60,000 Ib 


Max. — 22,000 Ib 

Max. “EY eux .. 44,000 ib 

Cruise speed oa basi 480 =kt 

E.S.A. range (max.) a 2,100 nm. 

D.O.C. 500 nm. ... iad 16 ~=—s pence/ton/n.m. 
D.O.C. 1,000 n.m. 16.06 pence/ton/n.m. 


It is seen that, in spite of increased efficiencies having been 
assumed for both engine and airframe, the D.O.C. comes out 
higher than for the Boeing 707. This is the combined effect of 
sheer size and the comparatively larger fuselage due to the larger 
percentage payload. 

Now let us look at the best possible turboprop which we can 
dream up for B.E.A.’s European routes. Giving my crystal ball 
another rub, I get: — 


Table 4: Imaginary data for “Turbeuroprop” 


All-up weight a ... 97,000 Ib 
Weight less fuel and payload 54,000 Ib 
Max. } om gary ot .. 26,000 Ib 
Max. fuel ... bet .. 26,000 Ib 
Cruise speed ae iis 350 —=s kt 
E.S.A. range (max.) na 2,600 nom. 
O.C. 500 nm. . 0 = pence/ton/n.m. 


D. i we 1 
D.O.C. 1,000 n.m. is 10.06 pence/ton/n.m. 


We now see that for a the same total traffic-delivery 
rate, the turbojet is 65 per cent dearer to operate than the 


turboprop. 
It is quite clear that, unless we are careful, we (the public) are 
not going to get a fair deal from the airlines. It is all very well 
to talk about the public “demanding jet travel.” This is rubbish. 
The only thing the public ever has demanded from transport is 
a lower fare. 

_I agree with Lord Dc s that there may be a case for a few 
high-speed first-class flights; but I would entreat him to take a 
far closer look at a turboprop design which is really aimed at the 
lowest possible fare. 

The sort of thing I have in mind is a sort of super Ambassador 
with a couple of big, low-consumption turbines driving 20ft 
propellers. Remember that any advance in turbojet design is. 
always reflected in the turboprop. You cannot close the gap; the 
turboprops will always have much the lower specific fuel con- 
sumption. In addition, for the shorter stages, where lower operating 
heights are desirable, the higher speed turbojet suffers from 
having to meet a higher E.A.S. for structural stiffness and the 
empty weight advantage, which is apparent over long ranges, 
tends to disappear. 

In conclusion, I believe our trouble today is the fact that so 
a. of us have tried to improve the turbojet, in order to meet 
the U.S. » that we have forgotten to see how much we 
could improve the turboprop. 
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CONVERSION TO TURBINE POWER 


IN last week’s issue we briefly summarized the second Henson and 
Stringfellow Memorial } ran presented by Mr. H. Sammons, C.B.E., 
F.R.Ae.S., managing director of D. Napier and Son, Ltd. Entitled 
“Replacement of Piston Engines by Gas Turbines in Airliners,” it was 
a strong presentation of the Napier view that airlines can increase 
profits and give their piston-engined fleets a new and competitive lease 
of life by conversion to Eland power. We give here a more detailed 
synopsis of the paper. 


Y 1963, the lecturer estimated, there would still be a 

preponderance of piston-engined aircraft in service. At 

the present time there were 4,300 piston-engined transports 
and 170 turbine-powered aircraft in service; by 1960 the rela- 
tive figures would be 3,900 piston transports and 800 turbine 
transports. By 1963, when all present orders had been fulfilled, 
relative figures would be 3,100 piston and 1,500 turbine. “If we 
assume that the growth of air traffic will be between 15 and 20 
per cent per annum, the planned production of aircraft will be 
able to meet the demand providing that, substantially, existing 
aircraft will remain in commercial operation.” 

The following factors were of paramount importance in the 
consideration of any conversion: (1) cost of conversion; (2) cost 
of operation; (3) performance of converted aircraft; (4) loss of 
revenue during conversion; (5) reliability of the converted air- 
craft. A more elusive fact which had to be taken into account 
was the profit-earning relationship after conversion. Theoretically 
it would be possible to have higher direct operating costs and 
yet make a bigger profit owing to increased revenue. However, 
the lecturer hoped to show that reduced costs were possible. 

Of all the aeroplanes operating throughout the world the 
Convair 340 and 440, the Douglas DC-6B and the Lockheed 
Constellation 749 were found to be suitable for conversion. There 
were in operation or on order at the present time 285 Convairs, 
281 DC-6Bs, and 325 Constellation 749s. This represented a 
potential of 4,730 engines, including spares. If only one-third of 
the aircraft were converted this was more than sufficient to 
justify the production of engines and modification kits. 


Right, comparison of the Eland nacelle of the Convair 340 with the 
minimum nacelle shape which could have been achieved by costly 
changes to the rear nacelle structure and wing. 


Below, performance comparison for (left to right): Convair 340, 
DC-6B, Constellation 749. Full lines represent the turboprop versions. 












The production Convair 340 converted by Napier to Eland power. The 
DC-6B and Constellation 749 also lend themselves to conversion. 


Napier had decided to convert a Convair 340 to Eland power; 
this aircraft was an example of a new twin-engined airliner of the 
latest type and therefore suitable for subjecting to a sample con- 
version. An Elizabethan had also been converted. 

In considering the conversion of these aircraft it had to be 
decided how far to go in the redesign. Both had large-diameter, 
radial air-cooled piston engines, which meant that, where a 
turboprop engine of approximately half the diameter was 
installed, a reduction in nacelle diameter of at least 12in was 
possible. This at first seemed to be desirable, but it was decided 


not to do this “because the modification brought into being 
changes to the , wing which were quite prohibitive from the cost 
point of view.” 

It was decided to retain the original nacelle diameter of 
Although 


approximately 66in on the Convair 340 (see diagram). 
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CIVIL AVIATION .. 


it offended the eye to have such a large diameter, the subsequent 
estimation of the performance penalty proved that this decision 
was undoubtedly right, since the estimated loss in cruising speed 
resulting from the larger nacelle was only about two kt. 

The lecturer went on to describe the engineering changes 
embodied in the converted Convair 340. [These were described 
in our issue of February 3, 1956.] 

Turning next to a comparison of performance for the con- 
verted Convair 340 with those of the original aircraft (see 
performance curves at foot of page 317, and similar curves com- 
paring DC-6B and Lockheed Constellation 749 performance), 
the lecturer summarized the outstanding improvements as 
follows: (1) The increase in take-off power was 2,200 h.p., 
achieved with a saving in weight of 500 lb; (2) with the maxi- 
mum payload of 12,900 Ib, range had been increased from 250 
miles to 970 miles, with normal fuel reserves; (3) for a typical 
600-mile stage-length the original piston-engined aircraft carried 
11,250 Ib payload at a block speed of 233 m.p.h. The converted 
aircraft carried the capacity payload of 12,900 Ib at a 271 m.p.h. 
block speed; (4) climbing time to cruising altitude was reduced 
by 60 per cent; (5) maximum take-off weight of the converted 
aircraft was increased to the airframe structural limit of 53,000 Ib. 

Installation of lighter engines had inevitably affected wing 
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the Lockheed 749 Constellation and the DC-6 


relief loads: this had been partially offset by the increased fuel 
weight (of kerosine), but zero fuel weight had been decreased 
from 45,000 Ib to 44,000 Ib—although with no appreciable effect 
on the operational characteristics. 

Performance assessments had been made also for the DC-6B 
and Constellation 749. The DC-6B showed an increase in block 
speed of about 50 m.p.h., although there was a small reduction 
in stage-length with full payload, due to the fact that stress 
limitations on the existing airframe made it impossible to increase 
present gross weight. With the Convair 340 the maximum design 
all-up weight id not be used effectively until the greater power 
of the turbine conversion was available. As with the DC-6B, the 
Constellation 749 also showed a 50 m.p.h. increase in block 
speed, but a similar reduction in stage-length with full payload 
was observed, for similar reasons. 

The lecturer turned next to the economics of conversion, and 
presented a break-down of the cost for the Convair 340, compar- 
ing the existing costs with those calculated for the converted aero- 
plane. These costs were based on actual operating data supplied 
by U.S. domestic operators and the Civil Aeronautics Board as 
published by the Air Transport Association of America under 
the title Airline Financial and Operating Statistics. It had been 
assumed that the cost of turbine overhaul was yey! 7" 
than that for piston engines. This cautious figure coul 
criticized, as there was already evidence to show that carboprop 
maintenance costs were lower; but there was insufficient “mass 


experience of the new type of engine to be categorical. In spite , 


of taking this conservative view, however, results showed 

that it paid handsomely to convert to turbines. Total direct 

operating cost curves for the Convair 340 and for the DC-6B 

= Constellation 749 were presented, as shown in the curves 
low. 

Assuming that indirect costs were cqual to direct costs, and that 
revenue was per passenger mile (65 per cent load-factor and 
3,000 hour utilization) it could be shown that turboprop Convair 
earned £35,880 per year more profit than the piston-engined 
version over stages of 200 miles. Over longer stages the profit 
increased, so that at 800 miles the difference was £51,780. The 
extra profit earned on a fleet of 20 converted aircraft would be 
more than £1m per year. The comparison was set out as follows : — 


Convair 340 Earning Capacity on 200 st. mile Stage-length 
Piston Engine Turboprop 
Total direct operating cost (é/hr) ... ae $5.58 58.1 
Total indirect operating cost (£/hr) ... 55.58 58.1 





Total operating cost (£/hr) ~ obs 111.16 116.2 
Block speed (m.p.h.)  ... 200 228 
Revenue per hour (at 5d per. pass.- -mile and 

65 per cent yk _— (é/hr) ¥ 119 
Profit per hour (£ 7.84 19.8 
Profit per annum 3. "08 hr utilization) (é hr) 23.520 59.400 


It was also probably true that converted machines would 
attract higher load-factors, in which case revenue would be 
increased above the 65 per cent load-factor assumed in the profit 
calculations; the piston load-factors would be correspondingly 
reduced, so that the total differential in favour of the converted 


turboprop would be greater still. 


For the DC-6B and the Lockheed Constellation 749 similar 
reductions in cost per aircraft mile, and hence in revenue-earning 
capacity, could be achieved. 

By conversion to turboprop power, concluded the lecturer, 

“airline operators will be able to offer to the public this much 
advanced form of air transport sooner than would otherwise be 
possible by the natural replacement of piston engined airliners 
by new turboprop or jet engines.” 


Below, a comparison of direct operating costs for (left to right) the converted Convair 340, DC-68 and Constellation 749.| 
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Two piston-engined transports which the author of the accompanying 
paper illustrates as being suitable for conversion to turboprop power— 
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THE LIFE OF AN ELIZABETHAN 


AS related in a recent issue, B.E.A.’s entire fleet of 19 de Havil- 
land (Airspeed) Elizabethans is to be progressively withdrawn, 
the first two aircraft being due to appear on the secondhand 
market this month. 

One of the questions likely to be given careful consideration by 
potential purchasers is the life of these aircraft, whose individual 
»perational lives now range between 7,000 and 8,000 hr. 

The Ambassador (as it is still officially known to the 
de Havilland company) was designed in the early post-war years 
when aircraft life limitations were not among the foremost 
considerations of operators and manufacturers. Nevertheless, the 
Airspeed designers’ aim was for a life of 20,000 hr. But, of course, 
the aircraft had been two years in service when, as a result of 
new experience, it became apparent that a life of 30,000 hr should 
be achieved. However, manufacturers’ structural tests suggested, 
with two important exceptions, that the Ambassador as a whole 
would in fact live up to the new 30,000-hr requirement. The two 
exceptions were (1) certain portions of the integral tank bay and 
bottom skin of the wing, which A.R.B. “lifed” as a whole at 
6,000 hr; (2) certain portions of the centre-section, which was 
also “lifed” as a whole at 6,000 hr. 

Today, as a result of modifications, A.R.B. have cleared both 
wing and centre-section for a provisional life of up to 12,000 hr. 
This is confidently regarded by the manufacturers and by B.E.A. 
as being likely to increase substantially. 

The Ambassador’s fuselage has no life limitation up to 
15,000 hr, and this again is confidently expected to be substanti- 
ally increased—probably in the very near future. Only minor 
modifications have been made to the fuselage as a result of opera- 
tional service and tests. The tailplane unit has a 30,000 hr life, 
although certain components are changed at intermediate 
intervals. 

So far six Elizabethans have been modified, at a cost of more 
than £300,000 to B.E.A. It is presumably these aircraft which 
will come on to the market first, the remainder becoming avail- 
able as they are modified. No price for the Elizabethans has yet 
been quoted by B.E.A.; the original —_ including spares— 
which are of course being disposed of also—is understood to 
have been about £250,000 per aircraft. 


CONTROLLING THE COMET 


SINCE we described the flying-control system envisaged for the 
Comet 4 in our issue of July 6 last year, various design 
changes have been made. The system then described differed 
from earlier Comet practice in that the mechanical connection 
between the pilot and the Servodyne power units—the control 
“input”—was to be duplicated. The mechanical connection 
between the Servodynes and the control surfaces—the output— 
was to be similarly duplicated. 

The case for and against linkage duplication on the Comet has 
recently been aired in the journal of the British Air Line Pilots’ 
Association The Log. “The duplication of input controls,” they 
say, “is an insurance against the chance of incorrect assembly 
and the security of pulleys and control points. It also insures 
handsomely against the possibility of mechanical failure. On the 
debit side is the undoubted increase in weight and complexity . . . 
Furthermore, the redesigned system uses twice as many cables 
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Ferried across the Atlantic by Captain A. C. 
Morgan, chief pilot of the mew company Irish 
Air Charter (see “Flight” January 25, 1957), 
this Piper Apache arrived at Dublin Airport on 
February 26. Captain Morgan was accom- 
panied on the delivery flight from Pennsylvania 
by an American co-pilot, Mr. Max Conrad. 


and pulleys as before and thereby increases the risk of foreign 
bodies and dust jamming the control system. Because the con- 
trol systems are duplicated, the jamming of one circuit at one 
point could, and probably would, affect both circuits.” B.A.L.P.A. 
infer that protection would only be provided against disconnec- 
tion or loss of tension in one circuit. 

The Comet 4 system has now been developed to a stage where 
full duplication of input and output to the Servodynes has been 
retained in the elevator circuit only. Here one set of input cables 
are regarded as primary, and the other is adjusted to a lower 
tension. 

The paired Servodynes, which power all three flying control 
circuits, are interconnected as before, but have been physically 
separated to avoid the likelihood of their jamming each other 
should the powered control chassis-casting fracture. The normal, 
stand-by and emergency hydraulic systems have been retained, 
and the trim system remains as before. 

On the aileron circuit, only the input linkage to the Servodynes 
is duplicated ; the output consists of a single link to each aileron 
from the “sheaving” unit on the Servodyne. But the effect of 
duplication is obtained since disconnection of the output to one 
aileron would leave the other operative, and the aircraft could be 
flown and trimmed on one surface. 

Unlike the arrangement in the elevator circuit, where a feel 
simulator following the “gq” law has been adopted, aileron feel 
is provided by a spring. this arrangement is logical since there 
is a relationship between stick force and aircraft response in roll 
which remains broadly constant with change of speed and spring 
feel gives a mechanically simpler approximation to this V law 
than “q” (V’) feel. There is in any case no danger of overcontrol- 
ling as the application of excess aileron control stalls the Servodyne. 

The rudder input-output circuit is not now duplicated. But to 
satisfy a C.A.A. requirement that it “shall be possible to trim 
all main control surfaces in flight following a failure which 
results in disconnection of the main control system for flying 
control surfaces” an additional input trim control has been pro- 
vided for the rudder. This is a screw jack mounted adjacent td 
the Servodyne and operated by the normal trim control; the 
spring-strut which biases the input linkage has been retained. 
To protect the airframe, rudder limiting-stops have been added. 
These are operated from the feel simulator, and at indicated 
airspeeds over 180 kt the rudder movement is limited to five 
degrees either way. 


AERODROME OWNERS DINE 


"THERE were seven speeches at the Aerodrome Owners’ 
Association annual dinner in London on February 28, but 
when all had been made the members and guests departed rather 
less well fed with ideas and information than they had been with 
food and wine. True, perennial points were raised—e.g., the 
need for Customs facilities for many airfields which could use 
them to good advantage, and the vexed question of landing fees; 
but the most that was said on the other side was that the M.T.C.A. 
would “consult” with the aerodrome owners on these and other 
questions. 

Both sides of Parliament were represented at the dinner, in 
the persons of Sir Roland Robinson (Cons., Blackpool S.) and 
Mr. Frank Beswick (Lab. and Co-op., Uxbridge). Mr. Airey 
Neave, D.S.O., O.B.E., M.C., M.P., the new Parliamentary 
Secretary to the M.T.C. "A. gave such official wes as were 
appropriate to such a social occasion; and Mr. H. Milward, 
O.B.E., B.A., chief executive of B.E.A., reminded his hearers that 
his Corporation not only paid £819,000 a year in landing fees 
but were also aerodrome owners in their own right—the sea-girt 
landing-strip at Barra in the Outer Hebrides belonged to the 
Corporation. He further expressed a wistful hope that Fido 
would be provided at London Airport before winter fogs again 
cost B.E.A. £100,000, as they had done last Christmas. 





For sale (one owner and carefully maintained): an immaculate 
Elizabethan, a member of B.E.A.’s 19-strong fleet, the progressive 
disposal of which is referred to on this page. 













—— 
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Stencilled with exhortations to handle with care, the nose of the first 
production Boeing 707—for PanAm—is removed from its jig and moved 
to the production line at Boeing's Renton factory near Seattle. 


CIVIL AVIATION... 
RELIEF FOR THE PILOT 


4st spring new Government legislation on aircrew flight-time 
limitations was not received too graciously by the pilots (see 
our leading article of April 27, 1956). Revised proposals by a 
committee under the chairmanship of Sir Frederick Bowhill have 
now led to new regulations and they were laid before Parliament 
last week by the Minister of Transport and Civil Aviation. We 
hope to review them in an early issue. 


CENTRAL AFRICAN OUTLOOK 


AST week Mr. William Eastwood, Southern Rhodesian Minister 
of Transport, gave his reasons for the £386,000 operating 
loss which Central African Airways expect to make in the fifteen- 
month period ending in June this year. Of this sum, said Mr. 
Eastwood, £107,000 was a revenue short-fall incurred by the 
introduction of five Viscounts last June. The airline had taken 
“too optimistic a view” of re-equipment measures and there had, 
he said, been some delays in delivery. Other factors accounting 
for the deficit were the re-routing that was necessary at the time 
of the Suez crisis and the increased frequency of trunk operations 
through the Federation when Salisbury Airport was opened. This 
resulted in more regional traffic travelling on (for example) 
B.O.A.C. and S.A.A. trunk services. Part of the remedy, the 
Minister said, would be to increase domestic fares, and it was 
announced on February 28 that these had been put up by 15 per 
cent. 
There appears to be no pessimism among the Southern 
Rhodesian government or possible C.A.A. purchasers about 
long term prospects. The airline’s services can expect to carry 
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increasing domestic traffic and, with further development of 
mineral resources—as Lord Rotherwick of Hunting-Clan observed 
recently—the land-locked Federation may come to depend even 
more upon external air services. We reported Hunting-Clan’s 
interest in acquiring control of C.A.A. on February 22, and 
there seems little doubt that the Southern Rhodesian government 
—notwithstanding Mr. Eastwood’s assertion to the contrary— 
are now examining the proposals that Hunting-Clan are reported 
to have put f 

Also actively interested in C.A.A. are Pan American; purchase 
of a controlling interest in C.A.A. by this powerful U.S. operator 
would give an American foothold in a continent previously largely 
regarded as the province of European airlines, and might lead 
to a situation where B.O.A.C. and its associates were challenged 
on equal terms on their international African routes. 


CLUB AND GLIDING NEWS 


NNUAL general meeting of the Hurn Flying Club was held 

on February 27 at Pokesdown. Of the 2,500 hours flown 

at Christchurch during 1956, it was reported, 826 (or about one- 

third) were logged by the Hurn Club. The club’s total number 

of qualified pilots is now 22, of whom Messrs. Gorringe, Joy, 

Gough, Blunden, Allison, Cox, Keywood, Vaughan and Brooks 
obtained their licences towards the end of the first Club year. 


HE British Gliding Association’s “a.g.m. week-end” will begin 

on Friday, March 15, with the Victory Ball in Londonderry 
House from 8.30 p.m. to 2 a.m. On Saturday morning, March 16, 
at 9.45, the Instructors’ Conference will be held at the Kronfeld 
Club, followed at 2.30 p.m. by the annual general meeting in 
Londonderry House. 


URING the first six months’ operations of the Ministry of 

Transport and Civil Aviation (Birmingham) Flying Group 
(P.F.A. Group No. 75), a total of 150 hours was logged on the 
group’s Tiger Moth, G-ANKK. Two P.P.Ls were obtained 
and five first solos were achieved, out of a total of 25 members 
under instruction. Chief flying instructor of the group is Ted 
Boyer, an M.T.C.A. air traffic control officer. ° 


A‘ Caxton Hall, London, last Friday, members of the British 
Women’s Pilots’ Association heard three speakers describe 
the prospects for women in various spheres of aviation. Mrs. 
Ann Welch spoke of gliding, Mrs. Monique Rendall (until 
recently in charge of Dominie joy-riding at London Airport) 
concentrated on careers in commercial flying, and a lone male, 
David Ogilvy of Elstree, talked about women as flying instructors. 
In the well-produced newsletter cf the Association, news is 
given that the display planned for May 11 at White Waltham 
has been postponed. It is hoped to arrange other meetings 
during the year. A recruiting campaign for new members is now 
under way; details of the Association’s aims, facilities and sub- 
scriptions can be obtained from the hon. secretary, Miss Janet 
Ferguson, Chetwade, Higher Denham, near Uxbridge, Middx. 


OVER 90 members and guests attended the annual dinner and 
dance of the London Gliding Club which was held at the 
clubhouse, Dunstable, on Saturday, February 23. The guest of 
honour was Mr. H. E. Hervey, who began his flying career in 
the R.F.C. during the 1914-18 war, became chief flying instructor 
to the London Gliding Club in 1936 and, during the last war, 
formed the first R.A.F. Gliding School which later became No. 1 
Glider Unit. Replying to the toast of “The Guests,” Mr. Hervey 
es some entertaining stories of the early days of gliding at 
unstable. 


The health of “The Ladies” was proposed by David Jones, one 
of the club’s younger members, and was prettily replied to by 
Miss Irene Sweet. The Vicar of Eaton Bray, Rev. P. Graham, 
proposed the club, disclosing that Spitfire flying had formed part 
of his wartime career. Among others present at the dinner were 
Mr. F.N. Slingsby, the sai a designer, and Capt. Frank Foster, 
joint winner with Cdr. H. C. N. Goodhart of the two-seater class 
in the 1956 World Gliding Championships. 


SUMMER gliding courses recently announced by the British 
Gliding Association are listed below. Course fees include 
flying, instruction, accommodation and food and, unless otherwise 
stated. all courses are oven to beginners. 

De and Lancs Gliding Club.—Inquiries to R. Mills, 27 Heath 
Road, Stockport, Cheshire. Course fee, 14 guineas. June 23-29, 
June 30-July 6, July 7-13, 21-27, July 28-August 3, August 11-17, 
18-24, at Camphill, Great Hucklow, Derbyshire. 

Bristol Gliding Club.—Course secretary, 40 Broadfield Road, Knowle, 
Bristol. Course fee, 11-15 guineas. Weekly courses from Sunday to 
| ga beginning April 8 (last course September 30), at Nympsfield, 

los. 

London Gliding Club.—Course secretary, London G.C., Dunstable, 
Beds. Course fee, £13-15. April 8-i2, April 29-May 3, May 6-10, 
20-24, 27-31, June 17-21, 24-28, July 1-5, 8-12, 22-26, August 12-16, 
19-23, September 2-6, 9-13, 23-27, October 7-11, 14-18, 21-25, 
October 28-November 1, at Dunstable. 

Midland Gliding Club.—J. W. G. Harnden, 37 Hugh Road, Smeth- 
wick, 41. Course fee 13-17 guineas. Open to “C” and “B” certificate 
holders only. May 25-June 1, June 24-28, July 1-5, July 8-)2, 
July 15-19, August 10-17, September 2-6, at Long Mynd, Church 
Stretton, Sa'op. 

Scottish Gliding Union.—Course secretary, Scottish G.U., Balado 
Airfield, Kinross. Course fee, 15 guineas. April 7-13, 14-20, June 30- 
July 6, July 14-20, July 28-August 3, August 11-17, August 25-31, 
September 8-14, at Balado Airfield. 

Aberdeen Gliding Club.—H. J. Gordon, 15 Frithside Street, 
Fraserburgh. Course fee, 12 guineas. April 15-20, 22-27, July 1-6, 
8-13, 15-20, 22-27, July 29-August 3, August 5-10, 12-17, 19-24, 
at Fraserburgh Airfield. 

Surrey Gliding Club.—The Manager, Lasham Gliding Centre, Alton, 
Hants. Course fee, 12-16 guineas. March 10-16, April 7-13, May 5-11, 
12-18, 19-25, May 26-June 1, June 2-8, 16-22, 23-29, June 30-July 6, 
July 7-13, September 1-7, September 29-! October 5, October 6-12 
13-19, 20-26, October 27-November 2, November 3-9, and weekly 
from November 17 to December 21, at Lasham Aerodrome. 

Yorkshire Gliding Club.—Course secretary, National House, 36 
St. Anne Street. Manchester, 2. Course fee, 15 guineas. June 30- 
July 6, July 14-20, July 28-August 3, August 11-17, 25-31, September 
8-14, at Sutton Bank. Yorkshire. 

Kent Gliding Club.—P. Crabtree, 14 Dallin Road, Bexley Heath, 
Kent. Course fee, 12-14 guineas. April 23-27, July 8-12, at Detling 
Aerodrome, North Downs. 
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SERVICE AVIATION 


Royal Air Force and Fleet Air Arm News 


R.Aux.A.F. and R.N.V.R. Farewells 


ROYAL recognition of the achievements 
of the R.Aux.A.F. and the R.N.V.R. 
Air Branch is to be given a week tomorrow, 
when the Queen receives commanding 
officers of the former squadrons and certain 
other officers at Buckingham Palace. 

On the same day, the Air Council is 
riving a dinner to representatives of all the 
disbanded R.Aux.A.F. squadrons and units 
at the House of Commons; and the Board 
of Admiralty is holding a reception for 
R.N.V.R. Air Branch representatives at 
Admiralty House. 


Salute to No. 613 Squadron 


WHEN No. 613 (City of Manchester) 
Sqn.—youngest of the R.Aux.A.F. 
fighter squadrons, since it was the last to be 
formed before the war—held its disband- 
ment parade in Manchester last Saturday, 
special permission was given to the squad- 
ron to march through the city with fixed 
bayonets. The Lord Mayor, Councillor H. 
Sharp, read a resolution expressing the city 
council’s appreciation of No. 613’s services 
before, during and since the war; and Sir 
Roy Dobson, C.B.E., F.R.Ae.S., J.P., as 
honorary air commodore, replied on behalf 
of the squadron. During the march-past, 
three of No. 613’s Vampires flew overhead 
in salute. 

Originally the squadron, as an Army 
co-operation unit, had Lysanders; then in 
1942 it was re-equipped with Mustangs and 
on April 11, 1944, with Mosquitoes, it 
carried out a precision attack on Gestapo 
headquarters at The Hague. Later its air- 
craft supported the Arnhem and Remagen 
bridgehead operations. Since being re- 
formed in 1946, No. 613 has been based at 
Ringway airport. 


No. 602 Sqn. Standard Laid Up 


A SECOND disbandment parade—the 
first was on January 27—was held in 
Glasgow last Sunday by No. 602 (City of 
Glasgow) Sqn., R.Aux.A.F. This was be- 
cause the squadron Standard—awarded by 
King George VI in 1952—cou!d not be 
completed in time for the first parade. On 
Sunday, however, the Standard was cere- 
monially presented to the squadron’s 
honorary air commodore, the Duke of 
Hamilton (a former commanding officer 
of No. 602), and afterwards laid up in 
Glasgow Cathedral. 


Mr.F.M. Osborne, Australia’s 
new Minister for Air, exam- 
ines a model at RAAF. 
Point Cook of one of the two 
aircraft with which Austra- 
lian military aviation began 
there in 1914. Looking C., 
(Il. to r.) are A. Cdre. 

Garing, A.O.C. Point Cook: 
G/C. D. W. Colquhoun, 
Commandant, R.A.A.F. Col- 
lege;and A.V-M.W.L.Heley, 
A.O.C. Training Command. 


New Reconnaissance Unit 


A NEW unit, the Central Reconnais- 
sance Establishment, has been formed 
in R.A.F. Bomber Command to control the 
Valiant and Canberra photographic recon- 
naissance squadrons. The Commandant 
of the Establishment, which is based near 
Huntingdon, is A. Cadre. D. S. Radford, 
formerly Director of Air Transport and 
Tactical Operations at the Air Ministry. 


Double Award for No. 24 Sqn. 


Bort# the major inter-squadron trophies 
awarded annually by R.A.F. Transport 
Command have been won for 1956 by 
No. 24 (Commonwealth) Sqn., which is 
equipped with Hastings aircraft and em- 
ployed on V.I.P. duties and other special 
flights as well as on routine trunk-route 
operations. This is the first time the two 
trophies—the Berlin Air Lift Gold Cup 
for all-round efficiency and the Transport 
Command Flight Safety Trophy—have 
been won by the same squadron; and it is 
the first time No. 24 Sqn. have won either. 
They were due to be presented at R.A.F. 
Colerne, Wilts, last Wednesday by Air 
Marshal Sir Andrew McKee, the A.O.C.- 
in-C., Transport Command, to _ the 
squadron commander, S/L. R. B. Bolt, 
D.F.C., R.N.Z.A.F. This was S/L. Bolt’s 
last official function as C.O., for he is in 
process of handing over command to S/L. 
M. M. Mair, prior to returning to New 
Zealand. 


A.V-M. R. C. Ripley 

WE regret to record that A.V-M. R. C. 
Ripley, A.O.C. of the R.C.A.F. Air 

Materiel Command, was one of the eight 

occupants of a Mitchell aircraft killed when 

it crashed in a field outside Ottawa on 

March 2. Among the other victims of the 















crash was W/C. W. Johnson, commanding 
officer of the experimental and proving 
establishment at Namao, Edmonton. 
A.V-M. Ripley was assistant chief of staff 
for plans and policy at AAFCE from 
December 1953 to January last year, when 
he was recalled to succeed A.V-M. J. Plant 
as head of the Air Materiel Command. 


R.A.F. Fire A.A. Missiles 


GINCE April 1953 responsibility for the 
operational use of British surface-to- 
air missiles has been vested in the R.A.F. 
Last week it was revealed that R.A.F. 
units in Anglesey have been engaged in 
firing trials with such weapons for some 
months. There are two principal types of 
land-based anti-aircraft missile intended 
for R.A.F. service: a rocket-propelled 
design by English Electric and a ramjet 
missile by Bristol. 


Hull U.A.S. Dinner 


HEN’ the annual dinner of Hull 
University Air Squadron was held 
recently; Air Marshal Sir Douglas 
Macfadyen, A.O.C-in-C. Home Command, 
said that despite rumours one heard about 
the future of the R.A.F., more and more 
undergraduates were eager to join the Uni- 
versity air squadrons. He had heard it said 
that the day of the manned fighter was 
almost past; the ballistic missile was “round 
the corner” and we would, therefore, have 
no more use for bombers either. But he 
believed that we would still need both these 
types of aircraft for many years to come. 
The squadron commander, S/L. P. 
Dawes, welcoming Sir Douglas and the 
other guests, said that the squadron was 
“in flourishing health” and during the past 
year the enthusiasm of its members had 
been satisfyingly maintained. 


All aboard for Operation Ghana, just before one of the two Comets of No. 216 Sqn., Transport Command (left), and one of the four Valiants 
of No. 207 Sqn., Bomber Command, took off from R.A.F. Marham on February 28 to take part in a combined goodwill/training mission to Accra 


for the Gold Coast independence celebrations. 





Last Monday one of the Comets gave a flight to six local chieftains. 
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THE INDUSTRY 


Folland’s New General Manager 


ROM Folland Aircraft, Ltd., comes an announcement that 

Mr. S. Rymell has been appointed general manager in succes- 
sion to Mr. T. Gilbertson, who has left the company following a 
disagreement on policy. 

For the past three years Mr. Rymell has been chief inspector. 
Before that he was with Westland Aircraft, where he was closely 
associated with Mr. W. E. W. Petter (now managing director and 
chief engineer at Follands), in the manufacture of the Lysander, 
Whirlwind and Welkin to the latter’s design. 

It is also announced that Mr. E. W. Taylor has been promoted 
to the post of deputy general manager in addition to that of works 
manager, a position he has held for the past seven years; he joined 
Follands in 1936. Mr. G. Morgan, who has been chief inspector’s 
assistant for seven years, is appointed acting chief inspector. 


A Derby Appointment 


APPOINTED chief service engineer of the Rolls-Royce aero- 
engine division is Mr. A. Harvey Bailey, who will be respon- 
sible for the aero service, technical service and overseas overhaul 
departments. He joined the car- 
engine side of the business in 
1939 and transferred to the aero 
engine division on the outbreak 
of war to work on servicing and 
overhaul problems connected 
with the Merlin and Griffon. In 
1946 he joined the staff of Mr. 
J. D. Pearson (now deputy chair- 
man and chief executive) in the 
sales and service department, 
where he was responsible for 
building up the section dealing 
specifically with customers’ tech- 
nical problems. In 1952 Mr. 
Bailey was posted to Australia as 
manager and chief engineer of 
the newly formed Rolls-Royce 
of Australia (Pty.), Ltd. He 
supervised the construction of 
their Mascot factory and estab- 
lished the overhaul and service 
organization for the Dart engines 
of Trans-Australia Airlines and 
Butler Air Transport and for the Avons of the R.A.A.F. In 
September last year he was.recalled to Derby to take charge of 
the technical service and overseas overhaul departments referred 
to above. 


Mr. Harvey Bailey. 


I.V. Pressure Controllers Reorganization 


FRROM I.V. Pressure Controllers, Ltd., of 683 London Road, 
Isleworth, Middlesex (offices), and 844 Bath Road, Cranford, 
Middlesex (works), comes an announcement that they are now 
part of the industrial group headed by Metropole Industries, Ltd., 
of London. 

Chairman of I.V. under the new arrangement is Mr. S. W. 


Hoskins, and the other directors are Mr. 
is also appointed to the Board of Metropole) and Mr. J. G. 
Gommes. Mr. J. Armour Smith, formerly secretary of I.V., now 
becomes the company’s general sales manager. 

I.V. Pressure Controllers have been known in the aircraft in- 
dustry for a number of years as specialists in the manufacture 
of reducing, stop and relief valves, regulators, solenoids, and 
allied equipment. 


Finishes for Agricultural Aircraft 


WORKING in co-operation with aircraft constructors and 
manufacturers of crop-spraying chemicals, Cellon, Ltd., of 
Kingston-upon-Thames have developed a new range of aircraft 
finishes which are stated to solve many of the problems presented 
by the increasing use of agricultural insecticides and fertilizers 
from aircraft. 

In normal aircraft operation, of course, the principal function 
of a finish is (apart from appearance) to protect the structure from 
corrosion caused by variations in temperature, humidity and 
atmospheric contamination, and, on marine aircraft, salt water. 
The special problems associated with agricultural aircraft arise 
from the fact that top-dressing and spraying compounds, whether 
solid or in solution, often contain active chemicals which stimu- 
late and hasten corrosion. Among other materials, superphos- 
phates, agricultural lime, basic slag, meat and bone meal, 
ammonium sulphate, nitrolime, muriate of potash and cobalt and 


. Z. Gadomski (who 
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copper sulphates are regularl yed from the air. Thus it 
was A develop still further the chemical resistance and 
abrasion-resistance properties of existing finishes. 

The new range is stated to combine high values in these two 
directions with resistance to fire. Known as the Cellon C.S. (crop- 
spraying) finishing scheme, it is already in use in various parts 
of the world and can be applied to both fabric- and metal- 
constructed aircraft. 


Hepolite Appointments 


FROLLowING the recent death of Mr. Elijah Hepworth, chair- 
man and managing director of Hepworth and Grandage, Ltd., 
of Bradford, the following appointments have been made within 
the group of companies: Hepworth and Grandage, Ltd.: Joint 
managing a Messrs. J. L. Hepworth and G. C. Hepworth; 
sales director, Mr. J. H. —- & tees and Grandage 
rea) Ltd.: Directors, Mr. rth (managing), 
L. Hepworth, Mr. A. T. , Nsccretary) Leeds 
Piston Ring and Engineering Co., Ltd.: Directors, Mr. H. Forrest 
a and Mr. A. T. Beacham (secretary 
Mr. G. C. Hepworth, in particular, has been closely associated 
with the aero-engine components side of the business. Durin: 
the war he was responsible for much of the company’s ai t 
piston and ring production, and later he was principally concerned 
with building up the Yeadon company, which is now one of the 
major producers of gas-turbine blades. 


New Material for Aircraft Packaging 


AFTER considerable research into new methods of packaging 
aircraft components, the Twentieth Century Joinery and 
Packing Co., of Queens Works, Thames Ditton, Surrey, have 
evolved a sandwich material known as G.95 and claimed to offer 
many advantages over wood for all packing applications. 

Though stated to present a surface harder than steel, G.95 is, 
nevertheless, easy to saw and can be made up speedily into cases 
by welding the seams. It is also described as being cheaper than 
wood and as giving perfect protection to any type of component, 
however delicate, both during transit and in storage under any 
climatic testing. 

Twentieth Century are now concentrating their research and 
technical offices at Ash Park, Shepperton, where these depart- 
ments will be combined with a school of packing. The first of 
several new buildings has already been erected at the seven-acre 
site, and there will be facilities in due course for vibration and 
climatic testing. 


IN BRIEF 


Mr. J. E. Furley, Ekco assistant publicity manager since 1952, 
has been appointed publicity manager of E. K. Cole, Ltd. 
oe * * 


Austinlite, Ltd., Crawley, Sussex, announce the introduction of 

a new multi rotary switch, type A.15, rated at 15 amp/250 

volts or 7} amp/440 volts. 
. 


* * 


Mr. R. F. Brooker, formerly deputy general sales manager, 
has been appointed general sales manager of Tecalemit, Ltd., 
Plymouth. 

7 * * 

A joint company, Nuclear Graphite, Ltd., is ag formed by 
the A.E.I.—John Thompson Nuclear Energy Co., Ltd., and the 
Morgan Crucible Co., Ltd. It will specialize in the machining 
of graphite blocks for moderator piles in een reactors. 

* * 


Mr. M. G. McBride, B.Sc.(Eng.), A.M.I.E.E., has rejoined 
Sangamo Weston, Ltd., as contracts manager of the instrument 
division. He was previously with the company for fourteen years 
up to 1952, when he joined the Record Electrical Co., Ltd., as 
chief engineer. 

* * * 

Lavino (London), Ltd., Garrard House, 31/45 Gresham Street, 
London, E.C.2, are sole distributors in the United Kingdom for 
Andreae automatic spraying and drying machines. This new 
equipment carries out these operations on a conveyor-belt system, 


revolving the articles to - oe. 
. 


From Lansing piaeett Ltd., Kingsclere Road, Basingstoke, 
Hants, comes information on a new rider electric truck, model 
FOER 3, which—with a turning radius of 494in—is claimed to 
have better manceuvrability than any comparable design. Its 
service weight, 5,300 lb, indicates the truck’s solid Construction; 
and rear-wh eel drive from a shunt wound motor gives infinitely 
variable speeds up to 5 m.p.h. 








